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The Lyons Radio-Station Situated at Villeurbanne, France 


LYONS STATION DESCRIBED 


American Engineering Initiative Noted in the Design of Arc Used 
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“ELECTROSE” Insulators are standard with UNITED STATES NAVY and ARMY and Wireless Telegraph and Telephone Companies, 
“Electrose” is made in a number of grades for various requirements, each grade possessing special characteristics 
“Electrose” Insulators—Best in the World for High Frequency Currents, Power and Transmission Circuits 
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Radio Frequency Ammeters 


for determining 


Antenna Currents 





Model 400 
Thermo Ammeter 


(Not a Hot-Wire Instrument) 


is a Switchboard Type Instrument 


7% inches in diameter. 






Model 400 
Self-contained. Front-Connected Guaranteed eccuracy of 1%, Equally 
Radic Ficicennicy Kigmater accurate on currents of any audio 
or radio frequency. 








a] 
Unaffected by changes in temperature. - Extremely low 
power consumption. Can be used where bad wave } 
> form or frequency precludes the use of other forms of 
instruments. 
Write for information 
Ben Weston Electrical Instrument Company, 27 Weston Ave., Newark, N. J. 
unies, New York Cleveland Tienvir Buffalo Seattle Winnipeg 
stics Philadelphia - Bt. Louls Pittsbureh New Orleans Montreal Calgary, Alta. 
cuits Boston San Francisco Richmond Jacksonville Halifax 


And in Principal Cities Throughout the World 
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te sometimes involve questions of priority of invention and the comparative merits of apparatus ploy 
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Learn The Code 





With The OMNIGRAPH 


The Omnigraph Automatic Transmitter will teach you the Code—at home—in the shortest possible time and at the 
Connected with Buzzer or Buzzer and Phone, the Omnigraph will send you unlimited Conti- 


least possible expense. 


nental messages, by the hour, at any speed you desire. 
quickly qualify you to pass the examination for a first grade license, 





THE OMNIGRAPH MFG. CO. 
Cortlandt Street, New York. 


Gentlemen:—I wish briefi 


cently I was successful in obtaining a aera Commercial Radio License and I 


that the Omnigraph was my principal aid. 


to commend your very excellent Automatic Transmitter. 


It will bring an expert Operator—right into your home—and will 






4341 Richardson Ave., 
New York City. 
Jan. 21, 1920. 


Re 
believe 


I took a four weeks course at a Resident Radio School in They Sia ot I relied on the 


Omnigraph to get my Code to the proper 


speed, and the Omnigra 


peep fg Ret Ee gad oy dla om Fall The stumbling 
block for the others was CO And I know that a short time cqoeiving al 
graph messages daily would have enabled them to pass the examination as easily 

I believe the Omni i ag to be the easiest, quickest and cheapest method to learn the 


International Morse C 





The Omnigraph is used by several departments of the U. S. Government and by a large number of the leading Uni- 


Cordially yours, 
(Signed) GEO. E. SELLERS. 


versities, Colleges, Technical and Telegraph Schools throughout the U. S. and Canada. 
The Omanigraph is also used by the Bureau of Navigation in testing applicants applying for a Radio License. 
Thousands have learned both the Morse and Wireless Codes with the Omnigraph. 
Send for free catalog describing three models—$12 to $28. Do it to-day. The Omnigraph is sold under the strong- 
est of guarantees—if not as represented, your money back for the asking. 





THE OMNIGRAPH MFG. CO., 26 Cortlandt St, N. Y. 
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RADIO TELEMEGAFONE 


When used with one or more stages of amplification will reproduce 
signals with great volume. For the small fraction of a watt output of 
= receiver that is available for the production of signals, the 
















ONNECT «4A” 


to your detector or AGNAVOX TELEMEGAFONE will produce the greatest volume of sound 
amplifier, and “BB” With Small Horn, as Illustrated . . . $75.00 
to a 6-volt battery With Large Music Master Horm . . 9300 


Waite ror Buttetin No. 2102 


os 


Parenven in U.S.A ano Foreign Counrnies 
2701-2765 East 14™ STREET 
OAKLAND, CALIFORNIA 




































INSTITUTE 


98 WORTH ST. COR. BROADWAY, N. Y.C. 
THIRD FLOOR 
Telephone, Barclay 7610 














_ The demand for EXPERT WIRELESS OPERATORS 
is enormous, the positions most remunerative and the work 
is unusually pleasant. 

You may enjoy the life of a globe trotter and receive a 
large salary plus room and board, by studying from three 
to four months at the Institute. 

Our course embraces instruction in the Continental Code, 
International and United States Government Rules and 
Regulations and in theoretical and practical wireless tele- 
graphy. Advanced class is receiving instruction in the 
theory and practice of vacuum tubes, radio compass appara- 


WIRELESS 


SMALLEST COST 


tus, indoor and loop aerials, and all the latest radio develop- 
ments. 

Seven complete transmitting stations of the types in use 
on shipboard and at coastal stations, as well as storage 
battery charging panels, are installed for practical demon- 
stration. 

Four receiving sets are set up in a sound-proof room, 
to which advanced students are assigned to regular watches 
and to keep a log as would be required at sea. 

We have more than 6500 graduates to our credit. Write 
for facts regarding the present radio situation. 


AMERICA’S FOREMOST SCHOOL 


FOR INSTRUCTION IN 


TELEGRAPHY 


Afternoon and Evening Classes throughout the year. 


QUICKEST RESULTS 








Branch School: New Call Building, New Montgomery St., San Francisco, Cal. 
Address all inquiries to Director of Instruction 
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S the number of radio stations increases by leaps and bounds so do the opportunities 
A for violation of Federal regulations respecting wavelength multiply. The future of 

Amateur Radio is safe only as operators respect and comply with the radio law. The 
proportion of new operators who will not transmit until after carefully measuring the 
emitted wave, is growing; asis also the number of experienced operators who realize 
that the 


making of accurate measurements leads to efficiency struction, is a source of great satisfaction to the 
and consistent results. These observations indicate makers ; who will zealously maintain the high stan- 
the fact that American Radio enthusiasts are ap- dard of accuracy which guarantees each instrument 
proaching the problems of relay work and general little short of perfect. As the Amrad Wavemeter 
communication more seriously, more conscien- is direct reading and requires no calculations, its 
tiously and with a deeper motive of co-operation operation is simplicity itself to the uninitiated and 
than ever before. That the Amrad Wavemeter, has a great convenience to -experienced operators. 
fulfilled admirably its intended purpose and won Range, 130-230 meters. Price, $7.50. Descriptive 
instant recognition during the busy days of recon- Bulletin W sent upon request. 


Radio Operators: Send your station call letters and name of nearest 
dealer and we will mail you our catalogue now ready. Latest bulletins for 
insertion therein will be forwarded you monthly. 


Retailers: Our new trade proposition became effective last month. A 
request on your letter head will bring all details and our complete trade 
catalogue. 


AMERICAN [RADIO AND [RESEARCH (ORPORATION 


eo Meta Address all Communications to New York Office Medherd’ Hillside Mo. 
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agents listed below. 





ALBANY, N. Y. 
E. L. Long, 
21 Magnolia Terrace 


ATLANTIC CITY, N. J. 
Independent Radio Supply Co. 
118 So. New Jersey Ave. 


BALTIMORE, MD. 
Radio Engineering Co., 
614 No. Calvert St. 


Bre coy QUEBEC, CAN. 
Canadian Radio Mfg. Co. 
BOSTON, MASS. 
Atlantic Radio Co. 
88 Broad Street 
Branch 15 Temple Street, 
Portland, Maine. 


BROOKLYN, N. Y. 
Kelly & Phillips Electric Co., 
312 Flatbush 


CHICAGO, ILL. 
Chicago Radio Laboratories, 
1316 Conan Ave. 


EUREKA, PEORIA, ILLINOIS 
Klaus Radio Co. 


Responsible Dealers: 











The Performance of Radisco Coils 


with a set of these inductances, which can be had from any of our 


Long Wave Work 


Every radio man knows that the service derived from universal 
wound coils has been proven to be more efficient than bank 
wound or pancake inductances. 


As a performer in long wave reception they rank highest, the 
curve illustrated herewith proves our contention; this curve pre- 
pared by a Ist district man shows the actual performance of 
Radisco Coils for long wave work. 


The main features to be considered in purchasing coils, is the 
correct design, size of wire and character of insulation. Another 
important point is structural strength, and last but not least, 
is. price consistent with the cost of manufacture? 


Radisco Coils combine correct design and material, good appearance 
and reasonable strength, with 
creditable performance and 
prices that are not excessive. 
Made in 17 sizes, tapped and 
plain. Wave length range 
from 200 to 20,000 meters. 
Priced from 70c to $4.85. 


You can duplicate such work 






















In purchasing Radio Equipment be sure that the trade mark 
“RADISCO” is on every part you buy and be sure of getting service- 
able apparatus of proven merit. 


KANSAS CITY, MO. 
cCreary Radio Supply, 
4th & Delaware Sts. 


LOS ANGELES, CALIF. 
The Wireless Shop, 
511 W. Washington St. 


McKEESPORT, PA. 

K. & L. Electric Co., 

427 Olive Street. 
ey ORLEANS, LA. 

L. A. Rose, 

121 Camp Street 
NEWARK, N. J. 

A. H. Corwin & Co., 

4 West Park Street. 
NEWCASTLE, PA. 

Pennsylvania Wireless Mfg. Co., 

507 Florence Ave. “SHA 


he ee dy od PA. 
Philadelphia School of Wireless 


Telegraphy, 
Broad a iiety Streets. 


PROVIDENCE, R. I. 
Rhode Island Elec. Equip. Co. 
45 Washington Street. 







PITTSBURG, PA. 
Radio Electric Co., 
3807 5th Ave. 


SEATTLE, WASH. 
Northwest Radio Service Co., 
609 Fourth Ave. 


SCRANTON, PA. 
Shotton Radio Mfg. Co., 


P. O. Box 3 
Branch 8 Kingsbury St., 
Jamestown, N Y. 


SPRINGFIELD, MASS. 
Electric Service Co., 
585 Armory Street 


ST. LOUIS, MO. 
The Benwood Specialty Co., 
3424 Olive Street 


TORONTO, ONT., CAN. 
The Vimy Supply Co., 
585 College Street. 


WICHITA, KAN. 
The Cosradio Co., 
1725 Fairmount Ave. 


Write for interesting sales proposition on Radisco apparatus 


If none of the above agencies are in your vicinity, or do not give you the desired 
information on Radisco Coils, communicate with 


RADIO DISTRIBUTING COMPANY : 


Newark, New Jersey 
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A MORE COMPREHENSIVE 
WICONY SERVICE 


The Radio Art has long known WICONY to stand for 
perfection as applied to Navy, Army and Commercial 
Radio Apparatus. 

The Radio Art will now know WICONY to stand also for 
perfection as applied to specially designed amateur and 
experimental radio apparatus. 

Radio dealers, amateurs and experimenters have been 
freely consulted. Therefore, the new service is really 
yours--prepared by men who would consider the matter 
from YOUR point of view. 

If, at any time, you can help us improve WICONY 
service by suggestions, or otherwise, please let us 
hear from you. 


Sincerely yours, 
WIRELESS IMPROVEMENT CO. 


NEW TWO-STAGE AMPLIFIER 


So designed that the telephones can be plugged into any 
one of three jacks to obtain, (1) the input signal strength, 
(2) amplification from one vacuum tube, or (3) total 
amplification, from both tubes. 

With total amplification, unusually strong signals are ob- 
tained from formerly weak signals. This amplifier was 
specially designed for the Marconi-Moorehead-De Forest 
tubes but it is very efficient for all types. 


Fully described in bulletin 6A. 


Two stage audio frequency amplifier Type 
WI1165 A. Over all dimensions H. 934 in. Price $69.00 
W. 63%4in. D. 4%in. Shipping weight 7 lbs. ——— 


BULLETINS: Ask to be put on our bulletin mailing list. 
A small fee of 10 cents is charged to assure us of your 
serious interest. 


DEALERS: It will pay you to write us in regard to this 
new Wicony service. Dealers claim our proposition is most 


liberal and profitable. Write. 











NOTE: The panel of our new in- 
struments are hinged at the base. 
No marred panels or worn screws. 
Panel removed in 10 seconds. 


WIRELESS IMPROVEMENT COMPANY, Inc. 


Radio Engineers and Manufacturers 
47A West Street New York, U. S. A. 





If this page is cut out and appended to the same page cut from the editions to fol- 
low, a complete file of very interesting information will soon be available. (No. 8) 
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WORLD WIDE WIRELESS 


International Yacht Races Reported by Radio 


ie the international yacht races radio and seaplane and 

dirigible were used by the Evening Post and for the 
first time a detailed report was given by wireless from 
the air. 

Beyond all doubt future yacht races and such events 
will be viewed from above, and wireless telephone and 
telegraph will transmit the story to the printed page. They 
will be watched from the air because from above the 
view is comprehensive and all-embracing; they will be 
reported by radio because all the air is a sending medium. 

In the seventeen years since the last race for the 
cup wireless has become a perfect working machine and 
the seaplane carrying wireless equipment has been per- 
fected. Today we are able to report the yacht races 
from a seaplane equipped with a radio outfit direct to 
land, to receive the signals loudly and with the utmost 
certainty and to send immediately acknowledgment of 
receipt by radio to the seaplane. 

For the 1920 series of races a staff of three men—a 
reporter, a photographer and a wireless operator in a 
large seaplane, equipped with wireless, sent the story into 
the offices of the Evening Post. The machine was a large 
converted flying boat of the Curtiss H-16 type, with two 
Liberty motors and a 96-foot wing spread. It was 
equipped with a trailing aerial 500 feet long and a trans- 
mitting set with a sending radius of more than one hun- 
dred miles. Reports were sent direct to the offices of 
the Evening Post, where they were transcribed by. op- 
erators and set into type. 

The receiving set was very sensitive, highly selective 
and capable of giving loud signals to facilitate copying 
without headsets. 

The antenna used consisted of a number of parallel 
wires stretched above the roof of the building to a nearby 
building and running into the sporting editor’s office. 
Appropriate ground connections and lightning protection 
switches were provided. The installation was carried out 
by the Radio Corporation of America. The actual receiv- 
ing set and its adjuncts were specially assembled for these 
tests by the research department of the corporation. The 
receiver itself is a highly selective coupled instrument of 
the type used by the United States Navy. The received 
signal passed into a powerful multi-step amplifier using 
vacuum tubes for the amplification. 

Those carrying on the tests were not content to use 
the ordinary methods of receiving wireless signals, which 
Tequire the operator to wear clumsy telephone receivers 
strapped to his head. An additional amplifier of very 
special design was provided, which increased the volume 
of the signals in a loud speaking telephone receiver until 
it was very easy to read them all over a large room with- 
out wearing any telephone receiver whatever. 

Some idea of the loudness of the signals can be gained 
from the following unusual results. Land and ship sta- 





tions were easily read at a distance from the receiving 
set. The time signals regularly sent out from Arlington, 
Va., several hundred miles away, have been read three 
floors below the receiving set in the same building. While 
the signals from a distant ship station were thundering 
out, one of the attendants of the set remarked, “I'd rather 
listen to a hot battle in France than this racket.” 

The West Street, New York, station of the Radio Cor- 
poration of America was used for answering the air- 
plane’s messages on a special wavelength. This station is 
admirably stited for the purpose, being normally used in 
carrying messages to and from ships. The Radio Cor- 
poration made the necessary alterations and additions in 
the West Street station whereby the signals of that station 
would be readily received on the airplane but without 
interfering in the least with the usual harbor radio traffic. 





Indicating the changed conditions in communication since the international 


= races seventeen years ago, this view of Sir Thomas Lipton’s yacht 
ictoria, with wireless antenna strung from her masts, illustrates the 
modern marine practice of communicating by wireless 


A loop telegraph wire was then connected between 
the receiving set in the Evening Post building and the 
West Street station, and the control key of the West 
Street station placed next to the receiving set. Thus the 
receiving operator in the newspaper building controlled 
the transmitter in the West Street station, although he 
was a considerable distance away. This novel departure 
neatly met the requirements and had the further ad- 
vantage that it could be used for “duplex” working if 
desired. 

The procedure in handling traffic was along the fol- 
lowing lines: The seaplane sent its report of the yacht 
race to the Evening Post building. The receiving op- 


erator sent back his answer to the airplane from the West 
Street station, controlled over a telegraph line. 








Results of Radiophone Experiments at 
Signal Hill Station 
Distinct wireless telephone messages were ex- 
changed July 24 between the Marconi Radio Station 
at Signal Hill, St. John’s, N. F., and the steamer Vic- 
torian over a distance of 1,250 miles, according to an- 
nouncement made by the manager of the station. 

He said that the Victorian reported giving a wireless 
telephonic concert for passengers aboard the Olympic 
and other steamers and that thanks were returned by 
the same means from some of the ships. 

The concert was repeated several hours later, with 
favorable results. The Victorian also was in constant 
telephonic intercourse with stations in England. 





Highly successful conversations by wireless telephone 
took place July 25 between the station on Signal Hill, at 
St. John’s, N. F., and the steamer Victorian, 600 miles 
distant and bound for Sydney with the Imperial Press 
Conference aboard. Keen interest was shown by the 
citizens of St. John’s, who saw Marconi’s original wire- 
less telegraph experiments nineteen years ago, and the 
progress of the Victorian with daily bulletins of the tele- 
phonic concerts and other communications was eagerly 
followed. 

The delegates were officially welcomed by wireless tel- 
ephone to this side of the Atlantic when Premier Squires, 
in the name of Newfoundland, speaking into the trans- 
mitter, greeted Lord Burnham, Chairman of the dele- 
gation, on the Victorian. 


The conversation lasted five minutes. Lord Burnham . 


acknowledged the greetings and on behalf of his as- 
sociates thanked the Premier for his welcome and compli- 
mented the Marconi Company on its great achievement. 

The voice sounds from the ship came perfectly and 
every syllable was audible, said Mr. Squires, and he ex- 
pressed the opinion that the experiments would mark 
an epoch in the history of wireless development by dem- 
onstrating that wireless telephony can become just as 
practical a medium of transatlantic and transcontinental 
communication as wireless telegraphy. During the after- 
noon many prominent men assembled on Signal Hill to 
witness the demonstration and took part in the conversa- 
tion with those on board the ship. 





When Chelmsford, England, was giving a wireless 
telephone demonstration to Denmark at P. M. on 
August 2, the experimental station on Signal Hill, St. 
John’s, N. F., picked up the sounds and heard, without 
interruption, the words uttered by H. J. Rounds, the 
manager at Chelmsford, who was talking with the op- 
erator in Denmark. 

Mr. Rounds was heard to tell Denmark that Melchior 
would sing. Signal Hill kept in touch and heard distinctly 
four songs sung in Danish, as well as the conversation 
that followed between Denmark and Chelmsford. Chelms- 
ford and St. John’s are 2,673 miles apart. 

= 

Radio Compass Directs Airplane to Ship 
(,UIDED entirely by radio compass signals, a naval 
seaplane F-5-L left Norfolk and flew 95 miles on 
a “bee line” to pick up the battleship Ohio at sea, with 


no knowledge at the time of taking the air of the vessel’s’ 


location. The seaplane then navigated its return to Nor- 
folk entirely by radio compass. 

Navy Department officials to whom the flight was re- 
ported said it was the first time radio compass apparatus 
had been used to direct aircraft to a ship. 
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Marconi on Radio-Pictures 
6° ERY interesting and very important,” Senator 

! Marconi described the discovery of how to trans- 
mit pictures by wireless, made by Mr. Th. Andersen, a 
young Danish watchmaker. 

“I have not followed the experiments, but I know it 
can be done,” said Senator Marconi. “Pictures were sent 
over telegraph wires several years ago, and what can 
be done by wire can be done by wireless. It will be of 
great interest to watch the progress made. The two chief 
uses to which the discovery can be put are the quick 
transmission of photographs for newspaper and _ police 
purposes.” 


(ie 


Chicago Talks to Catalina Island, 3,000 Miles Away 
WIRELESS telephone communication between Chi- 

cago and Catalina Island, thirty miles off the coast 
of California, was established, when William Wrigley, 
Jr., owner of the island, talked to his representatives in 
Chicago. Twenty-seven hundred miles of land lines and 
thirty miles of wireless were used. 

The telephone was tested for the first time when con- 
versations were held between people in Chicago and the 
island. Voices were as audible as those in ordinary long 
distance telephone calls, it was said. 

“It was wonderful,” said Mr. Wrigley, who talked 
thirty-five minutes. “The only thing to mar the conversa- 
tion was Mr. Patrick asking me the score of the Cubs’ 
ball game, and the Cubs lost.” 


Radiophone Messages Between England and Denmark 
AN ATTEMPT was made on July 31 to send wireless 

telephonic messages from Chelmsford, England, to 
Copenhagen. The conditions for the attempt were not 
absolutely favorable, the air being laden with electricity, 
but still the attempt was a success. The first message 
was a greeting from Queen: Alexandra to the Scandi- 
navian people. There followed other messages and finally 
the opera singer, Melchior, sang the Danish, Norwegian, 
Swedish and British national songs, in. all of which not 
one word was lost. 


—— ff 
Japan Links Warships and Airplanes by Radiophone 
"THE Japanese navy has established a wireless tele- 

phone service between warships and airplanes on the 
wing. According to the naval authorities improved wire- 
less telephone apparatus is now installed on board all 
the warships belonging to the first squadron and will be 
extended to all the other warships within the present 


year. 


(iy 
Alaska Canning Industry Uses Radio 
6é"7T’HE PIONEER,” largest floating cannery in the 

world, has left Washington for Alaska for the 
canning season. Besides carrying canning equipment, 
the barge has a complete wireless outfit, and quarters 
for crew and cannery workers. 


California Issues First Franchise for Radiophone 
Service 
‘THE first franchise for wireless telephone service to 
be granted by any city was approved by the council 


of Avalon, Calif. The new system is to connect the island 
with all mainland long-distance exchanges. 
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French Lafayette Station Finished 
ONE of the largest and most powerful wireless sta- 

tions has just been completed near Bordeaux, 
France. It was begun by Americans according to Ameri- 
can plans, and was half finished at the time of the armis- 
tice. Now it has passed into the hands of the French 
Government and will be used to send messages half way 
round the world. 

The antennae are carried on eight metal towers 240 
meters high and cover a space a kilometer and a half long 
and 400 meters across. Each tower, which is supported 
on three legs, weighs 550 tons, a quarter of the weight 
of the Eiffel Tower. 

This Lafayette station, as it is called, uses an alternat- 
ing current of 11,000 volts, with a frequency of fifty 
cycles, which can develop Hertzian waves up to 23,000 
meters. The distance at which messages can be picked up 
is estimated at 20,000 kilometers—about half the circum- 
ference of the earth. 


Radio Corporation of America Completes Organization 
HE Marconi Wireless Telegraph Company of 
America, which operated from 243 Washington St., 

Jersey City, with the New Jersey Corporation as agent, 

filed a certificate of dissolution in the office of the Secre- 

tary of State August 2, by which it ceased to do business 
in New Jersey. 
Former United States Attorney-General John W. 

Griggs was president of the concern which has been ab- 

sorbed by the Radio Corporation of America. 


Radio-Controlled Moving Target for U. S. Warships 


THE once famous battleship Iowa, which played no 

small part in the destruction of Cevera’s fleet at San- 
tiago, is being prepared at the Philadelphia navy yard for 
a unique target experiment. 

Proceeding unmanned but under her own steam and 
controlled by radio, probably from seaplanes, the old sea 
fighter will become the objective of the big guns of the 
Atlantic fleet superdreadnoughts in Chesapeake bay late 
this summer. 

This will be the first time American warships have 
used a moving craft for a target except in actual war. 

It is expected the practice will give the gunpointers 
of the Atlantic fleet an opportunity to test their ability 
under conditions as nearly like those to be expected in 
battle as can be obtained. 

Smoke screens will be thrown around the Iowa during 
the runs and the course will be changed at will through 
the radio control system, necessitating a change in range 
on all the firing ships, exactly as would occur in action: 

——-({ 
Graded System Likely to 
Settle Radio Operators’ Difficulties 

"THREE independent plans for a system of graded 

licenses for radio operators are being worked out, 
it is understood. The leaders of the wireless operators, 
in accepting the proposal made by Admiral William S. 
Benson, chairman of the Shipping Board, for the exten- 
sion of the life of the present agreement ninety days, 
have communicated with the various locals of the as- 
sociation. In the meantime they are endeavoring to 
work out a system whereby years of experience will be 
rewarded with better pay and the amount of work done 
will have some relation to the wage received. 

The Shipping Board has referred the matter to Eugene 
Chamberlain, Commissioner of Navigation. The Ameri- 
can Steamship Owners’ Association was not consulted 
by the Shipping Board prior to the suggestion of an 
extension of ninety days in the life of the agreement. 


WORLD WIDE WIRELESS 





9 





It is known that the shipowners are opposed to the grant- 
ing of increases in wages to the operators, although they 
are not unsympathetic to the desire of the wireless men 
to better their condition. 

The radio operators are working out a plan, which 
will be submitted to Commissioner Chamberlain for due 
consideration. 

It is reported that the three wireless companies, which 
are under contract to the shipowners and the Shipping © 
Board for furnishing sets and operators, are laboring on 
a plan which they think will solve the problem now fac- 
ing the shipping interests. 

The Shipping Board, in conjunction with the Com- 
missioner of Navigation, is understood to be active in 
regard to the scheme. It is said that the governmental 
board feels that the radio service should be encouraged 
and that there ought to be some stimulus for an operator 
to remain in the service after he obtains the position of 
a chief operator. At the present time he could not make 
more than $125 a month if he confined himself to radio 
work. 

The shipowners do not feel disposed to grant the de- 
mands made by the operators recently. The wireless 





The modern equipment of yachts like J. P. Morgan’s Corsair, illustrated 
Talos, includ a | te wireless outfit 





men wanted an eight-hour day, with provision for over- 
time pay, increases of $75 monthly for chief operators 
and $50 for assistants, assurance that the operators would 
not be required to perform additional services on board 
ships and that they would be permitted to leave the ves- 
sels when they were in port. By figuring overtime on 
a rather liberal scale the shipowners figured that a chief 
operator, who did not have to be more than twenty-one 
years old, might draw as much salary as a first mate on 
a large freighter. They were not consulted by the Ship- 
ping Board, but it is understood that they have been asked 
to write to Washington and inform the Commissioner of 
Navigation what their views of the situation are. 

While it is felt that a strike among the radio men 
has been largely dissipated by the conference with Ad- 
miral Benson, the possibility has not been entirely re- 
moved. 

At the present time there are only two classes of 
operators, chief and assistant. It is thought that the 
salaries of the operators should be increased with the per- 
formance of certain years of service. For instance, it 
is believed that the Commissioner of Navigation will 
recommend a certain percentage of increase every few 

ears. 

” No statement has been made by the president of the 
United Radio Operators’ Association since he returned 
from Washington, where the conference was held. It 
is thought that it will be several days before the system 
will be worked out to such a point that there can be 
an intelligent discussion of its merits and defects. 
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Wireless Signal Lamp 


A WIRELESS signal lamp has been devised for - 


various kinds of war work which enables the users 
to keep up communication under conditions where it 
would be difficult or imposisble to stretch telephone or 
telegraph wires. A barrage fire, for example, would be 
no hindrance to signaling by this new apparatus. It 
can be used between a ground station at the battle front 
and an airplane a considerable distance away, flying over 


enemy territory. 

Maine Fisheries Company Uses Radio 
RADIO station has been established at Rockland 
Highlands, Maine, by the East Coast Fisheries 

Company. Primarily it was erected so that the company 
might communicate with its steam trawlers. 


=—&— 


Wired-Wireless System Installed at Chesapeake Capes 
A BRANGEMENTS are being made by the signal 

corps at the request of the chief of coast artillery, to 
install the new “wired-wireless” system of radio com- 
munication between the fortifications at Cape Henry and 
Cape Charles, about 28 miles apart, at the entrance to 
Chesapeake Bay. The system employs the principle of 
guiding radio waves by wires, which do not have to be 
insulated, and which perform their function under the 
water, as well as in the air. 

The installation at the capes of the Chesapeake will 
form part of the fire-control and other communication 
systems at the fortifications. It is to be made because 
of the lack of funds for laying expensive submarine 
cables between the forts. 


Marconi Radio Service 
Between Argentina and England 
THE Government of Buenos Ayres made public, July 
31, a decree allowing the Marconi Company to in- 
stall and operate a wirelss high-power station to be used 
exclusively for communication between Argentina and 


Great Britain. 
Wireless Wanderings 
Ret on his back an indolent philosopher held forth 
on the joys of “wireless travel,” as he called it. 

“We have been reading about the yacht races 
reported by wireless telephone. Then comes a suc- 
cessful experiment with transmission of pictures by 
wireless. Next we will have the wireless movie. 

“When that time comes I shall be able to enjoy 
my penchant for foreign travel without the suffer- 
ing of seasickness. 

“T’ll hire a movie aeroplane equipped with a wire- 
less motion picture transmitter and start the flyer 
on his way. I'll lie here on my back and watch the 
panorama of the earth unfold on a screen mounted 
on the ceiling. 

“When the aeroplane passes over a place that looks 
interesting I’ll signal for the aviator to descend and 
get close-ups with the wireless movie machine, and 
start the wireless telephone to working so that I 
can hear what is going on.” 

Whether philosophers are optimistic depends on the 
philosophers. The indolent variety usually are. But 
even granting the optimism, the forecast is not so im- 
possible as it may sound. 

Grandparents of the present generation who might 
have dared to indulge in speculations on flying, wireless 
telephony and wireless telephotography would have been 
considered insane.—N. Y. Evening World. 
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Radio Message Explains 
Mysterious Blast off Jersey Coast 
"THE mystery of the explosion twelve miles off Avalon, 
N. J., July 28, was solved when Captain George Pain- 
ter, of the motor schooner Mackintosh made explanation 
after arriving at Atlantic City from Beaufort, S. C., 
with a load of fish. They found that the 1,000 tons of oil 
discharged from the Cabrille, grounded on the Brigantine 
Shoals, was ruining the fishing. The engineer ignited a 
bundle of waste and threw it into the sea. The whole 
sea “caught fire” and as the flames streaked from oil 
pool to oil pool there were loud explosions and the Mack- 
intosh had to escape as fast as possible. 

When it became impossible to locate the tanker 
Kehuku it was believed that she had blown up. But this 
report was dissipated when a wireless announced that 
she had passed the Jupiter lightship off the coast of 


Florida. 


Moonshiners Using Wireless 
‘THE fight against the illicit still in southern West Vir- 
ginia will never result in victory for state and Federal 
prohibition officers because of insurmountable difficulties 
encountered. 

The layman does not realize the difficulties of enforce- 
ment officers, according to one revenue agent operating 
in the Charleston district. In one instance the resource- 
fulness of the moonshiner has surrounded his business 
with the protection of a wireless system. A complete 
wireless telegraph outfit has been installed in the moun- 
tains near the West Virginia, Kentucky and Virginia 
lines, through which distilling plants are notified by a 
code of signals from confederates when danger threatens. 

Apparently meaningless wireless messages have been 
picked up in Charleston by William H. Moore, a wireless 
student, believed to have been sent by moonshiners “in 
distress.” 

The new method of protection not only has worried but 
has seriously handicapped raiding officers, who swoop 
down on a spot where a still was reported to be in opera- 
tion, only to find the outfit missing. 

It is said that several of these radio stations are located 
convenient to railroad towns and are used by confederates 
of moonshiners when a suspicious stranger or an officer 
known to the clan is seen in the town or about to leave 
on a mountain raid. One of these outfits is reported in 
the Pound section of eastern Virginia, where moonshine 
formerly flowed freely, but following a general raid Cor- 
burn and nearby towns are reported dry as the proverbial 
bone. 

So far as known these are the first moonshiners in the 
country to adopt a wireless system in connection with 


their business. 


Pictures Transmitted by Radio 
A DANE, Th. Andersen, has made an important in- 
vention by means of which pictures and sketches can 
be transmitted by wireless over long distances, for in- 
stance from Europe to America. 

The invention has been tested by experts who pro- 
nounced it to be of great practical value, especially for 
press illustrations. The apparatus is of the most simple 
construction and easy to work. Any wireless telegraph 
or telephone system can be used for transmission and the 
cost of working is said to be very low. 

One Copenhagen newspaper has published two photo- 
graphs sent by means of the new invention, one of them 
being a portrait of Chancellor Bauer despatched from 
Berlin. 
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The New Radio Station at Lyons 


Disposition and Housing of the Installations 
By Lieut. Leon Faljau 








IEUT. FALJAU’S account of the Lyons radio station 
in this issue invites comment regarding severai points. 
The arcs in use at Lyons are, in many ways, of inter- 
est to Americans. For their power they are as great an 
improvement over previous types of the same output as 
the Curtiss turbine was over the reciprocating types of 
engine. The French have installed the Elwell design 
of the Poulsen arc while the U. S. Navy so far has 
favored the Federal company’s type. Altho the latter 
has an iron weight efficiency vs. power output only about 
10 per cent. that of the former, a greater conversion 
efficiency over a wider range is claimed for it. Elwell 
engineers collaborated in the installation of these arcs 
after designing them. Whatever may prove to be their 
“survival value” the Lyons station is a tribute to American 
engineering initiative in this respect. 

The generous spaces allowed for future additions are 
very noticeable in this station and are in line with the 
American tendency, as the multiplex idea is approached 
in large stations, to regard the station proper as a central 
generating station, controlled by substations. 

The French have gone to some trouble to keep. the 
mechanical and .electrical features of the antenna up-to- 
date. Their method of securing better current distribu- 
tion in the antenna and the concomitant increase in 
mechanical stability is worthy of study. 

The double system of speed control of the 20,000 cycle 
generator set is ingenious. It naturally invites comparison 
with the Alexanderson system, which regulates even more 
closely. 

The “blanks” of sending are those intervals during 
which the “choking” resistance of the antenna is in 
circuit. This has the advantage in some cases over the 
compensating wave, that the change in full sending cur- 
rent is more rapid—the presence of resistance assisting 
the changes through decreased time-constant. The com- 
pensating-wave system may require more time to achieve 
the required resonant rise on the sending interval, and a 
200-word a minute sender may not afford the time 
needed. One may “chop” a wave mechanically as rapidly 
as desired, at some cost of broadened tuning, but one 
may not control its growth except by purely electrical 
means. It is a question for careful judgment, as to which 
of the two systems can be evolved so as to finally out- 
strip the other in sending speed. American practice of 
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50 to 200 words a minute for commercial service augurs 
well for immediate expansion of projected commercial 
pa aay of world chain stations, to challenge the ubiquitous 
cable 

Those who laid the ground work of radio engineering 
before it came to be listed in academic curricula will note 
the confidence with which attention is drawn in Lieut. 
Faljau’s inventory of special features, to the original 
design of the antenna loading-coil. It is a hyperboloid 
of revolution, having the radius of top and bottom turns 
equal to its height. Surely the designer must have heard 
of the constant flux coil known a generation ago and 
clearly indicated in Gray’s “Measurements in Electricity 
and Magnetism,” not to mention numerous similar works. 


Gray, applying Maxwell’s equations, shows that a new 
diameter required for an additional turn to n turns on a 
coil, must follow such a law that the resultant field will 
continue to “follow” the coil profile. This means an 
increasing diameter. Years ago the General Electric Co. 
used an hyperboloid choking inductance in its lightning 
arrestors. 


The general fact that the flux area increases as it 
leaves the coil, and even swings around at-a critical dis- 
tance from the coil-face, was shown by Gray and others 
to allow a maximum coupling, with a given flux in the 
primary, of a secondary of critical diameter, at the 
critical distance. The Campbell mutual inductance stand- 
ard is based on this principle. Two primaries are placed 
at the critical distance on opposite sides of a secondary 
of the critical diameter. The condition of a maximum 
coupling causes the accidental errors due to unknown 
displacement of the secondary coil to be practically zero. 
Whatever residuals are present cancel out. 


American firms long ago saw the advantages as regards 
improved time constant and coupling qualities in the 
hyperboloid, but they cut it in two on account of 
mechanical considerations. As the tapered or conical coil é 
it has been tried out as early as 1906, but the production 
engineer will have none of it. 

The Lyons station is a tribute to French thoroughness 
and sense of refinement and to American initiative in 
showing the world that the high frequency alternator 
= practical before the quenched spark was applied to 
radio. 








THE Lyons radio-station situated at Villeurbanne, 

France, n.e. section of the larger city, back of the 
Rhone dikes, now affords the appearance of a large trans- 
former substation. 

As a matter of fact the energy supplied to it by the 
Jonage lines, as 50-cycle three phase current, is trans- 
formed there into high frequency energy and distributed 
throughout the world to different correspondents by 
means of one or another of the four arrangements now 
in operation, viz :— 


Figure 2—The two sets for the spark station 


Figure 5—The Bethenod Set, marked as No. 3, in baskersend; at the 





A meer station of 150 kw. Arcs of 200 kw. Arcs of 
450 kw. 

The new 150 kw. Bethenod alternator of 20,000 cycles. 

The station, properly speaking, comprises the machin- 
ery hall where are assembled all the transmitter instal- 
lations, an adjacent office building, where among various 
divisions is found the receiving and telegraphing room 
and an annex, situated at the north of the main hall, con- 
taining the 200 kw. arcs. 

The machinery hall shows in plan, the aspect of a 





















rear-right (No. 4), are the four Tesla 
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vast “T” and the small sketch herewith attached shows 
the arrangement of the apparatus in this hall. 

The rear of the hall is partitioned off, forming in this 
way a large section containing the apparatus constituting 
the damped wave set. On this side are found the Jonage 
supply—at 3000 volts—to the transformer group, the 
two groups of 450 hp. feeding the damped wave set; 
their excitation auxiliaries and on a platform, the switch- 
boards. At the middle is placed the high frequency 
group, the dc. set which furnishes it with the necessary 
driving current and its own switchboards. The large 


Figure 4—At the back, the spark sets and the transformers. In the 
foreground, the Bethenod Set. To the right, the 3-phase motor-generator 
set driving the H.F. set 
antenna, loading-coil of which we will again speak, 
occupies an emplacement which is at this end, under the 

cupola. 

We thus come in our progress, to the transverse part 
of the “T” where are on one side, two arcs of 450 kw., 
the group of 680 hp. which supplies them and various 
switchboards; on the other side—an emplacement still 
vacant which will certainly come to be occupied by new 
apparatus—a new alternator according to all probability. 

All the accessory apparatus, pumps, compressors, rhe- 
ostats, contact-makers, etc., are mounted in the basement, 
being controlled, for the most part, by switchboards in 
the hall. 

The operating room is conveniently arranged in the 
neighboring building. Two large tables there, hold the 
manual or automatic sending apparatus, the tape-punch- 
ing machines and the receiving systems. A desk-switch- 
board carries the cut-outs and the switches for the 110 
volt de. supply which works the various relays (key and 
turbine types) and the contactors. Finally, an indicat- 
ing signal transmitter, of “marine type” connects the 
hall of machines, to take care of orders to start, stop, etc. 

The installation thus shows in its entirety the qualities 
of fitness, order and thoroughness of a modern electric 
station, and also allows for new and necessary arrange- 
ments which will be necessary in order that the station 
may measure up to the progress made in the radio art. 

The spark-set has been out of commission for some 
time already, and without doubt it will be shortly dis- 
mantled. As for the 200 kw. arcs erected rather hastily 
in an independent building, they are from now on almost 
entirely to be replaced by those of 450 kw. I will there- 
fore intentionally pass over the description of these old- 
fashioned installations, in order to devote myself at some 
length to the new arcs and the alternator. 

Tue 450 Kw. Arcs 
_ The arcs are two in number and can be put alternately 
into service during the time that the work of maintenance 
requires the shut-down of either one of them. are 
of the Elwell type and are made up in the following 


At the center of a double walled bronze chamber, 
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which a current of water cools, are situated the pole 
pieces of an electromagnet. It is in the air-gap of these 
pole pieces, whose diameter is greater than 32 cm. that 
the arc starts between an anode of copper and a cathode 
formed of a carbon cylinder, 6 cm. in diameter, mounted 
in a revolving tube. The current which starts the arc, 
supplies the electromagnet, and the action of the switches 
allows any desired field to be obtained, by putting more 
or less of the field-winding turns into action. The cathode 
is grounded, the anode, insulated from the arc chamber 
by a quartz cylinder, is connected to the antenna load- 
ing inductance and the whole is shunted by a battery of 
condensers. 

At the side of each arc is found a desk-switchboard, 
for the controls for the contactors of the field-switch 
and the water and gas cocks. That for the contactors, 
“shorting” the series resistance, is placed in the circuit 
first to provide “choking” and then to let the set func- 
tion. The same 110-volt dc. current serves to work these 
controls and it may be broken at different places in the 
station when safety requires the complete cessation of 
transmission. No false manipulation need be feared. 

The sending is effected by short circuiting an induct- 
ance of small size interposed in the antenna, and thereby 
producing variations of the transmission wavelengths. 
The longer wave is the signal wave. It is the working 
wave, and the shorter wave—the compensation wave— 
corresponds to the sending intervals. 

The sending-key, which has to make or break the 
“short” of that inductance, is a powerful and delicate 
relay. It comprises a primary electric relay, worked by 
the sending-key in the receiving-room, this relay then 
acts on a double pneumatic system of small inertia, work- 
ing an arm carrying contactors. The arc produced at 
the break between the silver contacts is extinguished by 
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Figure 1—1—Desk switchboards for arc. 2—450 Kw. arcs. 3—Switch- 
d for same. 4—680 H.P. group. 5—Excitation group for same. 
inductance. 7—. loadi d 8— 

or 


Switchinars tee starting H.F. 9—Group of 10— 
u e. ‘ou of convertors. 
i—R i Peau ~ room. 12—Switch- 
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High frequency ne 
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an intense aif ‘currént. These keys permit ‘a sending 
speed of 2500 words -per hour. The excitation group 
in itself comprises an independent motor of 14 hp. driv- 
ing the principal exciting dynamo and the auxiliary 
dynamo which excites it. 

This system of excitation permits perfect regulation 
of voltage at the arc terminals. 
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A desk-switchboard placed near the arcs carries all 
the measuring apparatus pertaining thereto, and the con- 
trols of the starters and of the field rheostats which are 
located in the basement. The arc current is furnished 
by a dynamo of 6 poles—separately excited—capable of 
giving 450 amperes at 1000 volts. An asynchronous 
motor of 680 hp. is employed to drive it. 


Tue BETHENOD ALTERNATOR 


For some time the radio post has had the high fre- 
uency alternator constructed under the supervision of 
the S.F.R. and the Alsacian Society, as the result of very 
satisfactory trials, and it is now in regular service. 

The high frequency group proper, comprises a con- 
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Figure 3—Scheme of arc connections 


tinuous current driving motor of 450 hp. coupled to 
two single-phase alternators, of 1000 and 30,000 cycles 


respectively. The first of these two machines is in- 
tended to function during the telegraphic blanks in trans- 
mission in order to keep constant the work of the grou 
and consequently its speed; as a matter of fact, experi- 
ence has shown that it acts sufficiently like a fly wheel 
through the mass of its rotor, and so its windings are 
not connected in. It may be used, in addition, to supply 
a musical spark-set in case the 20,000-cycle machine 
migh be broken down. 

This 20,000-cycle machine is a homopolar alternator 
with revolving inductor. The rotor is unwound, is about 
1 meter in diameter and revolves at a speed of 3000 r.p.m. 
Excitation is furnished by a winding, normal to the 
axis carrying 110-volt dc. The magnetic circuit is formed 
through the body, the rotor and the stator. The stator 
carries four pairs of coils, parallel mounted, each con- 
nected into the primary of a Tesla coil; the four second- 
aries in series-parallel are connected into the’ antenna. 
The method of sending consists in short-circuiting every 
one of the four stator windings, the short-circuiting cur- 
rent then being about 60 amperes in each of these sections, 

The great difficulties encountered in construction are 
caused by the necessity of maintaining the speed of the 
group perfectly stable, from the balancing of the machine 
at 3000 r.p.m., and from heat-rises which hysterisis and 
eddy current losses produce, and which are difficult to 
eliminate. 

The alternator-poles have been made with their cores 
very finely laminated—.01 mm. The pole faces being 
very much reduced—4 mm—the air-gap had to be re- 
os in proportion. At normal speed it does not exceed 

mm. 

A pump maintains the circulation of cooling-oil 
through the rotor, by a hollow shaft and around the 
stator. Another four-cylinder pump keeps up a vacuum 
in the body of the machine between the stator and the 
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rotor. Finally a system of grease lubrication under 
pressure supplies the bearings. 

Regularity of performance is assured by two systems. 
One regulator, mechanically driven by the group, acts 
on the excitation of the driving motor, and on the other 
hand, the voltage at the mains of the dynamo, supplying 
this motor, is itself maintained constant by a second regu- 
lator, of the Thury type, acting on its excitation. This 
last supply dynamo with 6 poles, and separately excited, 
capable of giving 750 amperes at 500 volts, is driven 
by an asynchronous 750 hp. motor depending on the 
3000-volt, 55-cycle current of the supply net-work of 
Jonage. 


Figure 6—The Bethenod Set. From left to t, alternator giving 
1000 cycles, driving motor, 20000 cycle alternator 

In spite of the complexity of its mechanical elements, 
the group is very easily handled. It has—above all high 
power systems used to date—the advantage of giving a 
perfectly pure sustained wave. Checks by the Dufour 
oscillograph—recently effected—proved the form of the 
voltage sinusoid to be very regular. Though the machine 
requires careful watching it gives a steadiness of per- 
formance unknown to the arc, which requires frequent 
stops to change carbon, fix up the arc-chamber, etc. 

THE ANTENNA 


The antenna is a formidable rectangular sheet raised 
to a height of 180 meters above Grand-Camp. It is 
supported by two rows of four masts, arranged to follow 
the long sides of a rectangle, having nearly 1 kilometer 
length and 240 meters breadth, oriented practically east 
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to west. The two masts placed at the end of the sheet 
and at the entrance to the station are 200 meters high, the 
ten others are brought up to 180 meters. 

The antenna surface is formed of twenty cables sus- 
pended parallel to one another. The respective distances 
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rotor. 











between these cables increases from the ends automati- 
cally toward the station, which gives the double ad- 
vantage of permitting an‘ equal current distribution over 
the length thereof and of buoying up the centre of the 
sheet, thus diminishing the stresses in the supporting 
cables. On the east side all the cables fall directly toward 
the stations and are joined in a “crow’s foot” to the 
cupola, which tops the hall over the large inductance. 

The high powers put into action require considerably 
high insulation of the sheet and of all the metallic parts 
which hold it. The sheet is insulated from the masts by 
long chains of insulators. The masts themselves are 
insulated from the soil and rest on marble slabs and 
the guys which support them are sectionalized in various 
places by porcelain egg insulators. ; 

In spite of these precautions continual maintenance of 
insulators is found to be necessary and the problem of 
insulation is complicated every day by the use of con- 
tinually growing powers. When the 200 kw. arcs func- 
tion one can still measure 100 volts between the soil and 
the last section of the guys below. 

The antenna loading coil, studied and constructed 
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through the efforts of the station officers, has the origi- 
nal form of a large hyperboloid of two meters in height. 
The largest section, that of the bases, is four meters in 
diameter. There are 28 turns of a copper band formed 
of thin laminations, insulated from each other, to reduce 
their high frequency resistance. Thanks to the carefully 
calculated action of this inductance the flux across any 
section is constant. Its rise in temperature is found to 
be much diminished and its efficiency considerably in- 
creased. 


Such is, in a few words, the large station which con- 
nects continuously, France and America, and whose 
“press” is received even in the extreme Orient. 


Before closing this brief description, I have to thank 
General Ferrie, to whom we are indebted for permission 
to publish these lines and for the series of photographs 
of his station and I ask my readers to join with me in 
giving homage to the commanding officer who has been 
capable of endowing our country with the model station 
which every day attracts the flattering curiosity of foreign 
delegations.—O. C. R. 


Should all (Radio) Men be Created Equal? 


By Edward T. Jones 


EDITOR’S NOTE: 


' In this article a wireless man with the broadest experience 
discusses a vital problem of present day commercial operating. 
opaganda for any interests, nor is it inspired b 


ial o7 In no sense is it 
individual or associated employers. 


Phe manuscript came through the mail in tne regular way and was submitted voluntarily 
by the author, who wishes to advance the art and asks that what he says be 


taken in all sincerity as the uninfluenced vie 
a vocation and rises to protest at the unsoun : 
ublished in the belief that these discussions will result “for the good of the 


It is 


ee of one who has made radio operatin 


conditions which have recently developed. 


service” and the Editor extends a wide open invitation to all interested to submit their 


views for publication. 


ADIO OPERATORS! 

Radio Operators !—the 
constant cry of the ship- 
ping concerns. 

The situation reminds 
one of the day the United 
States began to mobilize 
men for the great test 
against Germanism. Never 
before have we experienced 
such a boom in radio cir- 
cles! 

Three commercial radio 
concerns have opened serv- 
ice stations at fourteen 
points; namely, Boston, 
New York, Philadelphia, 
Baltimore, Norfolk, Savan- 
nah, New Orleans, Galves- 
ton, Seattle, Portland, San Francisco, San Pedro, Hono- 
lulu, and Cleveland to care for Shipping Board vessels 
under their supervision and in accordance with contracts 
entered into with the U. S. Shipping Board. 

Competent men were needed to man these important 
peste and the list of old timers was practically exhausted. 

hen came a further drain upon the few pioneers, for the 
Shipping Board called for Radio Supervisors at each of 
the points mentioned. 

Yet we hear a lot these days about wireless operating 
and the lack of good future. 

The future depends entirely upon the individual. We 
who have worked our way up can look back and realize 
the path we have traveled. It is a straight and narrow 


path, and not an easy one, for its ascent meant the use 
of much midnight kerosene and the acquisition of tough 
Too few endeavored to follow. 

Stipinc Wace Scare Best 
The average pay today of a Wireless Operator is $125 
per month, against the pre-war scale of $40, 


palms. 


, $50, and $75. 





Transatlantic operating room of,Radio Corporation of America, where 
expert commercial operators are employe 


The pay is attractive, but 
the question arises whether 
efficiency and improvement 
of the service as a whole 
will result from planting a 
man aboard a ship at $125 
per month and holding him 
stationary. 


EXPERIENCE COUNTS FOR 
NauGut THESE Days 


According to the present 
wage scale when a young 
man emerges from a radio 
school with a license—and 
few are so feeble-minded 
that they. can’t pass the 
present Wireless Examina- 
tion—the sweet graduate 
proudly walks over to a commercial radio company and 
hangs up his hat with those who have been actively en- 
gaged in wireless telegraphy five or more years. 

It’s all wrong. Some form of sliding scale should be 
adopted. I do not care to attempt fixing. a maximum 
wage per month, but I do believe that a man without any 
experience in commercial wireless telegraphy should not 
receive more than $75 per month to begin. Let him then 
show his mettle, experience the hard knocks’ familiar to all 
old timers, and gradually attain the stature of a man and— 
after a certain length of faithful service—automatically 
have his salary raised. 

There should be: 

Something to look forward to. . 

Something to be proud of. 

Something by which the shipping concern can have 
guaranteed Service, with a capital S. 

Understand, I am not placing a limit to the salary a top- 
notcher should receive; I believe he should be paid in 
comparison to other officers of the vessel with whom he 
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ranks. But it is worthy of emphasis that in the daily 
performance of their duty the other officers of the vessel 
constantly furnish guarantees of their ability and faith- 
fulness, whereas the operator’s primary duty is in connec- 
tion with the safety of life at sea—and his test of sincerity, 
faithfulness, and ability, only comes at a critical moment. 
It is when the vessel is in distress that the wireless opera- 
tor is of prime importance. What guarantee has the ship 
owner that he will perform his duties faithfully ?—without 
experience. 

Lengthy experience equips a man to handle most any 
situation ; for that reason alone he should be paid a higher 
salary. There is no other vocation that classes the be- 
ginner and the expert alike, paying the same figure of 
compensation from assignment until death. 

SECOND GRADE TICKETS 


Consider the man with a second grade ticket. Does 
he deserve the same salary as a man holding a first grade 
ticket? On a one-man ship it matters not, according to 
the present ruling. On any ship a second grade man is 
not worth more than $50 per month to begin. Actually 
he is serving an apprenticeship with pay. In many other 
trades, board and lodging would be the sole return. 

OPERATORS BETTERING THEMSELVES 

Maybe this is the reason why out of every ten men you 
will find about two who keep up with the radio game, 
through magazines, books, or otherwise. In fact, lately, 
due to the ever increasing demand, wireles operators ap- 
pear as a class of world tourists only, for it is generally 
known that most operators make one trip per vessel. 
Why should they worry? All ships pay $125, and it mat- 
ters not where one goes; it is easy anywhere to secure a 
billet. 

Not until some arrangement is arrived at whereby 
justice shall be meted out to all, and wireles operators 
strive for the betterment of the art by devoting their 
spare time to personal improvement through study, shall 
we receive the recognition our skill merits. 

Let me give an example of present day conditions: 

An operator from a certain vessel came in one day and 
reported his “machine” sparking. I immediately asked 
whether it was the motor or the generator. After a little 
pause he said that it was at the left end! " 

In no uncertain tone I inquired how was I to know 
what was on the left end of the “machine” on his par- 
ticular ship! 

That is but one among numerous instances. Many men, 
like this one, take a student’s course or learn the questions 
and answers to the Wireless Examination, and know 
there is a motor and a generator in the “machine,” but 
fail to observe which is which. 

When you mention vessel assignment to this type of 
youngster, he invariably wants to know first of all, where 
she runs, how long is the trip, if the grub is good, if there 
are shower baths. When you finally convince him that 
the vessel is OK, likely as not he says in effect : “All right 
bring it in. Let’s take a look at it.” The average may 
not be half this bad, but we actually have one man in this 
district who insists that he will not sail without a private 
bath. 

Our concern, however, is with those who are worthy of 
the traditions of the sea. Which brings us back to the 
subject of salary, with a view toward establishing a maxi- 
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mum salary for old timers and men of ability in con- 
formity to the pay of ship’s officers with the same rank. 
For beginners I advocate the following wage scale: 
Second-class license $50.00 per month 
First-class license, first six months.. 75.00 per month 
First-class license, second six months. 100.00 per month 
First-class license, end of 18 months. 110.00 per month 
First-class license, end of 24 months. 125.00 per month 


And so on, according to the salary arrived at as the 
maximum, with allowance for 15% increases for an extra 
grade license governed by the periods of actual service as 
provided in the table. 

I expect yells of “Murder!” from those at whom this 


A corner of the operating room of the Radio Corporation of America 
showing some of the control instruments 

paper is directed; which matters not, since my object is 

placing radio telegraphing on a higher plane, and there 

are many in the game who are fair-minded. 

When men start in at a small wage and something is 
placed in front of them as a goal, better service is a cer- 
tainty. Higher efficiency requires general betterment and 
the men will actualy strive to do well so that when their 
time is up another addition of winged demons will find 
their way into the pay envelope. The employing com- 
pany will also be given a fair chance to study and judge 
the men in their employ and weed out the unfit. The man 
with the ability will gradually rise and it’s a certainty that 
the Company will not fire him because he has arrived at 
a large salary. Why? Because men like him are scarce 
as hen’s teeth. If you don’t believe it, inventory yourself 
and see whether or not you are fit to man a good healthy 
shore station job with its several Morse lines and radio 
schedules, not overlooking the other qualities necessary 
for such a position. Less than one out of every 100 men 
aboard ship today are capable of actually manning a good 
live hot shore station roast. Still they wind-jam about 
what they can do and what they have done. 

In the next few years radio is going to be changed en- 
tirely ; probably to undamped apparatus. How many self- 
styled operators will be ready to speak with understanding 
about the new gear? How many will keep tab on all 
the radio periodicals, study, and strive to perform their 
duties as a man in the radio profession should? Those 
who will have done these things will be the ones ready and 
willing to give to those who have been in the game before 
them and who are possessed with ability, the right to a 
better salary. 

There is a need right now of a common sense agree- 
ment. What have you to say, old timers? 





September issue. 





Universal Honeycomb and Lattice Coils 


The details of checking the classification of the formulae for lattice windings are so 
numerous that the third instalment of this series could not be completed for the 


It will appear in October. 
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Radio Operator's Story of the Comus-Lake 
Frampton Shipwreck 


ITH a calm sea and a cloudless 

sky affording ideal conditions of 
navigation, the Southern Pacific steel 
passenger steamship Comus crashed 
into the steel United States Shipping 
Board freighter Lake Frampton at - 
3.15 A. M. July 12th about eight miles 
off Atlantic City, New Jersey. 

The freighter sank in ten minutes, 
carrying to death an oiler and a fire- 
man. The Comus’s bow was slightly 
damaged but the liner sustained no 
other marks of the impact. Few of 
her sixty-four passengers, most of 
them women, were panicky and sev- 
eral aided in rescuing the remaining 
thirty-two officers and men on board 
the Lake Frampton. 

The story of the shipwreck is here 
described by H. L. McCeney, the 
Radio Operator of the Lake Framp- 
ton: 

I was asleep in my bunk on the 
morning of July 12th when a crash 
which occurred at 3:15 A.M. threw 
me out. Running to the deck I heard 
the alarm bells giving their signals. 
I tried to reach the captain to get or- 
ders as to the transmission of any pos- 
sible message, but the only orders the 
¢aptain issued were: “Abandon ship 
immediately.” We were going down 
rapidly. 

The Lake Frampton listed to port 
so much that it was impossible to 
launch the life boat on the starboard 
side. However, the life boat on the 
port side was rigged up and about 
fourteen of the crew got into it and the lines were 
cut to allow it to float away. There was no chance 
for me to reach the life boat so I climbed to the starboard 
side of the ship which was high in the air at the time, 
and when I thought the ship was settling, slid down t* 
side into the water. It was quite dark and visibility was 
poor. After being in the water a while I swam toward 
the life boat, but it kept drifting away because the crew 
aboard had no oar-locks with which to control the di- 
rection of the boat. As it was impossible to reach it I 
swam toward the Comus, which lay off about one mile 
distant. 





H. L._McCeney, radio operator aboard S.S. 
Lake Frampton, as he appeared on landing 
after the sinking of his ship 


Reaching the Comus almost ex- 
hausted, I was hauled aboard in be- 
tween decks through one of the square 
portholes, and from there carried to 
the baker’s sleeping room, where 
warm drinks and dry clothing were 
given me. After being aboard an 
hour, the first operator of the Comus, 
Louis J. Gallo, took me to the wireless 
room. I had been reported missing, 
though I was one of the first to be 
rescued, but being on the lower 
deck, no report had been made on my 
rescue. 

The collision and sinking of the 
Lake Frampton happened so suddenly 
that there was no opportunity to use 
the wireless apparatus in securing aid. 
From the time of the collision to the 
settling of the boat, about 15 minutes 
elapsed. The second operator on the 
Comus, E. L. Chesbro, was on watch 
at the time when the crash came. 
Gallo immediately came on deck, 
without being properly clothed, and 
sent Chesbro to get orders from the 
captain while he took the watch in the 
radio room. 

The captain placed Chesbro on the 
bridge to operate the flash light and 
other signals to aid in rescuing the 
men from the sea, and consequently 
he did not return to the wireless room 
for over a half hour, so Gallo sent a 
message to the steamship company 
reporting the collision and stating that 
the Comus would stand by until day- 
light to aid in the rescue of the Lake 
Frampton’s crew. Other stations stopped when Gallo in- 
terrupted with “ORX” and Captain Powers of the Lake 
Frampton later sent: “Lake Frampton rammed and sunk 
at 2:20 A.M. Oiler and fireman missing.” Several ships 
and some naval stations who were calling for particulars 
were also worked. After all rescue work had been at- 
tended to and a thorough search had been made for the 
two missing men, the Comus steered for New York. 

The first operator aboard the Comus, who was aboard 
the Sister Ship Proteus when she was sunk in 1918 by 
the Tanker Cushing, south of Diamond Shoals off Cape 
Hatteras, said the collision was quite similar to the col- 
lision of the Cushing. 
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Some Electrical Guides for Wavemeter 


Design 


By Oscar C. Roos 


FELLOW I. R. E. 


Synopsis OF PresENT INSTALMENT 
General requirements of a wavemeter as compared with a re- 
ceiver—wavemeters and receivers vs. “stiffness” of circuits—phy- 
sical definition and examples of stiffness—effects of stiffness— 
general design relations in wavemeter coil and condenser—uni- 
lattice detector connection—general arrangement—anti-capacity 
switches—relation of wire in coil to wavelength—low coil capacity 
—spiral short-wave coils, sectionalized coils—use of spacers in 
winding—points concerning “bank winding” vs. universal wind- 
ing—uses of bilattice universal winding in wavemeters—fixed 
multiple inductances—economy of wire in inductances—phantom 


antenna in wavemeters—general remarks on material to be used. 
AN Y receiver where the presence of the detector does 

not appreciably change the resonant wave length 
of the tuning circuit, may be considered to be a wave- 
meter, if it has a permanent calibration. 

Such a wavemeter is shown in figure 1. In place of 
the usual crystal there is shown a thermionic relay FGP, 
as a resonance indicator. Its presence does not per- 
ceptibly change the resonance period of the oscillating 
circuit CL. This may be stated in a more technical 
way by saying that its reactance at radio frequencies 
must be between 50 and 1,000 times that of the coil L 
or the condenser C which has an equal reactance at 
resonance. For example, if L is 300 mh. and C, is 
.000337 mfd., at resonance the reactance of L is 9,425 
ohms, which must balance 9,425 reactive ohms in the 
condenser in a negative or opposite phase. This occurs 
at 600 meters or 500,000 cycles. If the condenser C 
tunes down to .000085 mfd., giving about 300 meters, 
the effective capacity of the detector and its related series 
condenser C’ and grid leak R should not be greater than 
.000002 mfd. in order to avoid increasing the waveiength 
at 300 meters resonance by more than 1 part in 85. 

With increasing wavelengths to be measured, this ef- 
fect diminishes proportionally to the increase in wave- 
length, so that at 600 meters the detector has increased 
the wavelength by only 1 part in 170. 

Reconsider the above problem from the standpoint 
of an inductance of 150 mh. or one-half the previous 
value. Our tuning condenser at any given wavelength 
would have twice its former capacity, and hence the 
relative disturbance in calibration due to the detector 
would be half its former value, i.e. at 600 meters it now 
amounts to one part in 340. To get down to 200 meters, 
we may have to cut down the value of L once more. 
This will give us, to get 600 meters, L = 37500 cm. and 
C = .0027 mfd. Now there are many condensers. giving 
a capacity range of wavelength of four times the mini- 
mum. To do this, the minimum capacity must be 1/16 
the maximum or .000175 mfd. In using this capacity, cor- 
responding to 150 meters, the detector will make a dif- 
ference in the wavelength of one part in 175 or about 
Y per cent. Any further reduction of L to decrease 
this detector effect is unnecessary and is positively harm- 
ful, as it decreases the ratio of L to C, whose square 
root is a measure of the “stiffness” of the circuit, and 
this broadens the tuning. 


EXAMPLEs OF STIFFNESS 
Stiffness in a wavemeter circuit is measured in re- 
sistive ohms and when large, it gives to an electrical cir- 
cuit a slow, very persistent oscillation, such as a stiff 
spring exhibits when released suddenly. Take the above 





circuit as an example. When tuned for 600 meters its 
stiffness—the square root of L, divided by Cr—is equal 
to the square root of .0003 henry divided by .000,000,- 
000,337 farad = 942 ohms approx. This is the best tun- 
ing circuit, and by contrast with it, the last circuit above 
considered—having L = 37500 cm. and C = .0027 mfd.— 
has only &% of its stiffness or sharpness of tuning between 
600 and 150 meters. There is an advantage in having 
less coil resistance in proportion to coil inductance or 
‘what is known as a better “time constant” in the .0003 
henry coil. The 37500 cm. coil always shows that its 
tuning is broader unless very special and expensive re- 
finements are introduced in the design of the coils to re- 
duce their resistance to the lowest possible degree. This 
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Electrical effects of stiffness in radio circuits 


point will be again brought up. When the 300,000 em. 
coil is used, its stiffness at 600 meters is divided by 1.73, 
the square root of three, to get the stiffness at 200 meters. 
When the 150,000 cm. coil is used—the stiffness is .71 
of what it was with the 300,000 cm. coil or about 680 
ohms. 

EFFECTS OF STIFFNESS 

The user of a wavemeter naturally wants to know why 
so much attention is paid to “stiffness.” The reason is 
that the property of stiffness in a measuring circuit re- 
duces the change in resonant frequency that occurs when 
resistance is introduced into a theoretically free or un- 
damped circuit. Hence, you often hear the expression 
“free period” of a circuit or “undamped” period or 
wavelength as contrasted with the “damped” or “natural” 
period or wavelength. 

The greater the stiffness the less the effect of coil and 
condenser or wiring resistance on the “undamped” wave- 
length. Take the above 600 meter circuit L = 300,000 
cm. C = .000337 mfd. It is fairly stiff, as we find that 
we may introduce about 150 ohms and yet only reduce 
the undamped frequency so that the “natural” wave- 
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length is 608 meters instead of 600 meters. If we had 
L = 150,000 cm., C = .000674 mfd., and introduced the 
same 150 ohms the difference in wavelength would be 
four times what it was before—the natural wavelength 
or resonant wavelength—which is the same thing— 
would be 632 meters instead of 600. ; 

If one introduces enough resistance—about 1,100 
ohms—the first of these two circuits would cease to oscil- 
late or “tune” at any frequency. In the case of the sec- 
ond circuit, 550 ohms would be enough to stop all oscil- 
lations. The experimenter should remember that insert- 
ing resistance has the same effect on wavelength that 
increasing inductance has, but the latter sharpens tuning 
while the former broadens it twice as fast. Hence the im- 
portance of low resistance to prevent great stiffness of 
circuit. In other words the resistance ohms must be 
low, the stiffness ohms must be high. 

“But what is stiffness from the standpoint of some- 
thing that can be physically measured or seen directly ?” 
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Elements of typical wavemeter circuit 











you may ask, Figure 2A is an attempt to answer this 
question. 

It is intended to show that stiffness is physically an 
inverse measure of the first maximum current value in 
a damped electrical oscillation, from a discharged con- 
denser. Figure 2A is the curve given by a Braun tube 
oscillograph of the current-time oscillatory discharge 
curve. The first maximum ordinate QM is inversely 
proportional to the stiffness when the resistance present 
has not appreciably changed the “undamped” wavelength. 

The current QM is found by dividing a certain per- 
centage of the voltage on the charged condenser by the 
stiffness of the circuit in ohms. If we have the discharge 
frequency in figure 2A of 500,000 cycles, so that the time 
represented by OO” is one five hundred thousandth of 
a second (1/500,000), with L = 300,000 cm. and C= 
.000337 mfd.—the current maximum, QM, will be one 
ampere with proper resistance in the coil and, say 1,000 
volts on the charged condenser. If we halve L and double 
C the stiffness is doubled and the new current maximum 
QM’ is one-half ampere. Similarly Q’M” and Q’M” etc., 
are proportional to QM and QM’, so that in one sense, 
the stiffness of two circuits of the same period may be 
compared at any pair of current maxima, such as Q”M’, 
Q” M’. 

In figure 2B an extreme instance of stiffness is shown 
schematically in an ordinary wavemeter circuit, using a 
crystal detector in series with a head telephone. Figure 
2B is inoperative unless the path through detector D and 
telephone T is reduced in stiffness, by shunting the lat- 
ter by the condenser C’. The stiffness of such a path 
may easily approach a megohm with high impedance 
phones of 30,000 ohms at audio frequencies in series with 
the very small equivalent capacity of the detector D. 
This detector does not pass enough current to work well, 
until condenser C’ is shunted across the phones. It should 
be noted that some phones have sufficient capacity in 
their own windings to require across their terminals a 
very small condenser. 

It is now evident that the most important precaution 
concerning wavemeter design—permanence of calibra- 
tion—cannot be solved absolutely, on account of the in- 
evitable changes in the detector. Practically any desired 
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degree of accuracy at a given range can be obtained, as 
shown above, by making the circuit stiff and yet keep- 
ing the resistance down in the coil L and the reactance 
as high as possible in the detector. 


RELATIONS IN WAVEMETER COIL 
AND CONDENSER 


It is important to have proper “overlap” from one 
range of wavelengths to another. With several detachable 
coils and a tuning condenser, it is necessary to have the 
first 10-20 degrees of the second range coincide with the 
last 10-20 degrees of the first range, and so forth in the 
remaining ranges. 

The change of wavelength with fixed capacity and 
change of coil may be called 1. It usually varies between 
2 and 4. Ina similar way the change in wavelength with 
fixed coil and variation of capacity may be called g. 
Calling the relative overlap “p” and recollecting that g 
>landh> 1. 


GENERAL DESIGN 


g-h 
See Rca 
g-l 

The above formula shows that letting the larger of 
two coils approach the smaller h== 1—which means that 
h is greater than and approaches unity—and p== 100 
per cent.; in other words the overlap approaches unity 
as the coils approach each other in value. The value 
of g lies usually between 2 and 8. A good average over- 
lap is given with 

g=4, h=3.4, hence p= 20 per cent. 

The less the overlap, in covering a given total range, 
the fewer coils and less wire are necessary. 

It is very important to know the effective capacity of 
the wavemeter wiring itself. This may be as much as 
.000040 mmfd. in a portable wavemeter and more in 
others. It reduces the capacity range, g, given above, by 
as much as 65 per cent., with large values of g. The 
effective range is always less than the free range of the 
condenser. 

UNILATERAL DetTEcToR CONNECTION 

The precautions regarding detector capacity illustrated 

in figures 1 and 2B give a sensitive detector connection, 
but do not give the sharpest tuning possible. The uni- 
lateral connection of the detector shown schematically 
with other improvements in figure 3, gives a response 
about one-seventh as loud as that given in figure 2B, 
under similar conditions, but much sharper. The energy 
caught in the detector is really that rectified in the 
radio frequency current from the fixed or high potential 
side B of the condenser C, through the detector D 
and phones T, and out into space as dielectric flux be- 
tween the other side of the condenser C which is 
grounded to a metal shield S joined to the movable plates 
of C. ; 
The phones T must not be near the shield S during 
calibration or use of the wavemeter. For this reason 
a detachable connection for the phone cords is suitable 
at P, in the form of plug and jack or else a clip. Both 
the detector D and plug P should be placed as far from 
S as possible. When this is done the continual change 
in capacity of phones due to change in position of ob- 
server is negligible. This is reduced to a minimum by 
above precautions and is well below the capacity allow- 
ance in the detector path, discussed under figure 1. 


GENERAL ARRANGEMENT 

The wavemeter should be capable of use as a trans- 
mitter or driver either by buzzer or triode (vacuum tube 
with three electrodes). With the latter we are not con- 
cerned here, but connecting a battery and buzzer in series 
to the binding posts A and B figure 3 gives a source of 
variable wavelengths. 

The thermo-galvanometer or hot-wire instrument G 
should be inserted between the point'A and the condenser 
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C. On no account should it be inserted between the point’ 
A and the coil L, as it would register the direct current 
in the buzzer. The advantage gained in the arrangement 
of figure 3 is that only oscillating current passes through 
G, which thus gives a relative measure of the efficiency of 
different buzzers, if run at a given audio and radio fre- 
quency with the same battery. 


AntTI-Capacity SWITCHES 


It is necessary to avoid ordinary cam-switches or the 
usual form of plugs and jacks for making connections. 
Both these forms of connection add appreciably to the 
capacity of the wiring and still further reduce the ef- 
fective condenser wavelength range. At wavelengths of 
less than 600 meters they do not constitute the best prac- 
tice. There are cam anti-capacity switches having less 
than .000002 mfd. capacity which are good down to 50 
meters. 

Where solid parts must be used as a dielectric instead 
of air for mechanical reasons, it is well to machine away 
as much of the solid as possible. This is especially true 
in tube and plate construction, where between 50 and 80 
per cent. of the material may be removed, to reduce the 
dielectric loss. By doing this the capacity of a plug con- 
nector on a wavemeter detachable coil may be kept down 
to less than 1 mmfd. 

If great refinement is required, it is better to evade the 
use of detachable coils and to use for all wavelengths 
the same set of fixed inductances arranged in different 
series-parallel combinations to get different ranges. A 
low-capacity drum-switch makes the necessary changes 
in the combinations and can be so designed that 80 per 
cent. of its volume is air dielectric. This will be taken 
up again under the subject of wire economy in design. 


RELATION OF WIRE IN Cort To WAVELENGTH 

Both theory and practice warn against developing local 
oscillations in wavemeter coils, by tuning them to cir- 
cuits oscillating near the exploring coil’s fundamental 
frequency. Since a coil can vibrate at this frequency. 
when unattached to any other device, its tuning value is 
nil at this frequency, unless for wavelength checking. 

In a plain or cylindrical winding the wire length should 
not exceed 4 per cent. of the shortest wavelength at 
which the coil is used, e.g. if this be 100 meters, not 
more than 13 feet of wire should be used. This means 
a small coil if the wire is to be used efficiently, by being 
wound in many turns, but the coil does not pick up as 
much energy at a given frequency as if only one or 
two larger turns were used, giving smaller inductance. 
We find also that with the latter arrangement there is 
an advantage of greater sensitiveness in “picking up” an 
oscillating field threading the coil L, which has, usually 
under these conditions, also smaller distributed capacity, 
relative to inductance. By making these few turns of 
very low resistance, fairly sharp tuning can be preserved, 
if the coil capacity is kept low. 


Low Cort Capacity 


We have a safe rule for maximum length of wire 
advisable for a given coil-inductance'and wavelength. 
If we reduce our coil capacity factor we may safely use 
more wire, more turns and get greater sensitiveness in 
the wavemeter. There are lattice wound coils with 330 
meters of wire having a fundamental of about 1,700 
meters which give great satisfaction, even though their 
length of wire is as much as 20 per cent. of their funda- 
mental wavelength. This is possible because their dis- 
tributed capacity is only about 13 mmfd. By using the 
bi-lattice winding, which will be described further on, 
this distributed capacity may be reduced to 10 mmfd. 

In short-wave coils the best form is not the universal 
winding, but the sectionalized spiral coil, as with a given 
coil sensitiveness or reception factor, the coil capacity 
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is less. This sensitiveness or reception factor is a meas- 
ure of the emf. induced in a coil of area A having an in- 
ductance L and-N turns and applies to any receiving 
loop or coil. The wavelength received, using a loading 
condenser, is A, and the coil radio-resistance or resistance 
at radio frequency, is R. Calling the reception factor, 
2," 
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Methods of securing low coil capacitance 
NAL 
F = 
Rd? 


It is evident that for best coil efficiency, and sensitive- 
ness, the same type of coil cannot, be used in a high 
grade instrument for short and long wavelengths. Even 
the repeated use of the same windings in combinations 
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of fixed coils for all wavelengths does not give as good 
a result on waves around 200 meters as the coils described 
below. 

SprraL SHortT-Wave Co1Ls—SEcTIONALIZED COoILs 

The best form of short wave coil is indicated in figures 
4A, 4B and 4C. The common feature of construction 
therein is the pancake form, giving a ratio of thickness 
to depth of winding of not more than 1 to 4, and having 
the windings divided radially into three or more con- 
centric rings separated by a porous or “latticed” dielectric. 
It is not generally known that a honeycomb or lattice die- 
lectric equivalent to 50 per cent. air volume or better can 
be made from fine strips of flexible dielectric or from 
“strings” of same. Portable wavemeters for as low as 60 
meters with a 4-Coil range of 60-3600 meters, were used 
by the Navy during the World War, having their short 
wave coils sectionalized as in figure 4A by coarse blotting 
paper S, shown by. cross-hatching. The mean diameter of 
the coil was about 314 inches, depth of winding 1% 
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Low capacitance coils, lattice type—Sgures 6-A; 6-B; 8. Morecroft type, 
gure 


inches, and width varied between 1/16 inch—taking one 
turn per layer of Navy Standard, 3-16-28 Litz—and 3 
inch. The separations are shallower, as they occur nearer 
the circumference of the winding. From 3 16 inch near 
the center they decrease to 3/32 inch near the circumfer- 
ence. This tends to equalize the. capacity effect of each 
section, as the potential drop is sharper near the center 
of the coil. 

This sectionalizing reduces the inductance, but reduces 
the capacity to a greater degree, and the sharpness of 
tuning is improved. If two or three Litz wires are 
wound in parallel and there are 2n or 3n turns per layer 
where n= 1, 2, 3, 4, etc., we may reduce the resistance 
still further and thus sharpen the tuning. We should 
not have “n” greater than 3, giving 9 wires or 3 “turns” 
per layer, using the pancake coil, as we would have to 
enlarge the diameter of coil to keep the relative depth of 
winding the same. Wavemeter coils are best made of 
not more than 5 inch external diameter, for portable use. 

When a coil is used for 200 meters wavelength or less, 
special care should be taken to avoid dielectric losses, and 
to get very low resistance, Figure 4C shows a means of 
accomplishing this. Here we have a coil sectionalized 
by air spaces, by the use of a coil frame. This method 
is hardly worth while for the experimenter who requires 
for 60 meters only about 5 turns, 3.5” mean diameter of 
Navy Standard Litz. He may just as well use a sep- 
arator of blotting paper, using one turn per layer, but 
if he uses two or three Litz in parallel radially, i.e. one 


-over the other, he will at the same time reduce the capacity 
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between “turns” and also the resistance. The coil frame 
is electrically preferable, except for rough outside usage, 
to solid end-faces. 

Use or SPACERS IN WINDING 


Detachable coils used between 200 and 600 meters give 
excellent results if a “spacer” or blind cord, to reduce 
capacity between turns, is wound simultaneously with 
them and removed before the wire is fixed in place with 
insulating adhesive, It is understood that a flexible dielec- 
tric separator is necessary between every layer. This 
reduces the capacity still more. 

Points CONCERNING BANK WINDING Vs. UNIVERSAL 

WINDING 

A knowledge of bank winding is assumed and also of 
the universal winding known as “honeycomb,” which is 
one kind of lattice winding. Bank winding must be done 
by hand and cannot conveniently go above 6 banks, using 
Navy Standard Litz, for engineering reasons. The coil 
capacity is twice as great as that of the “honeycomb” 
winding but is about 20 per cent. more economical of 
wire for a given inductance and shape of winding cross 
section. ; 

The universal winding can be built up into a true pan- 
cake form, rigid and dependable. Several shallow coils 
“universal-wound” may be used in the frame coil, 
shown in figure 4C schematically. But a shallow bank- 
wound coil of two banks is easily wound and is electrical- 
ly satisfactory for medium waves, of about 450-950 
meters. At longer waves it wastes wire compared with 
a universal coil of same distributed capacity. 

If the best result is desired, regardless of cost, the 
experimenter should use the universal winding, either 
“bi-lattice” or “honeycomb” (“uni-lattice”). If he winds 
his own universal coils on any of the several “jigs” 
shown for that purpose in current technical periodicals, 
he has the satisfaction of knowing that they are superior 
to the machine wound product in at least one important 
respect, from his point of view—they have at every 
“swing” or “cross-step” of the winding, which occurs 
about every 180 degrees in lattice coils, a small semi- 
circle of projecting wire which is of great assistance for 
“tapping” the coil, especially when of solid wire. 


Uses oF Bi-Latrice UNIVERSAL WINDING IN 
WAVEMETERS 

By a simple change in relative positions of adjacent 
“turns” or “circuits” in a universal wound coil, these 
coils have alternate lattice patterns which are “stag- 
gered” and the capacity thus reduced about 15 per cent. 
compared to the uni-lattice type. This effect can be ob- 
tained on a universal winding-jig used for “honeycomb” 
(uni-lattice) hand-wound coils, as follows: In figure 
5A we have the schematic diagram of a drum intended 
to have a double row of radial pins 3 degrees apart at 
its right and left sides near the “faces.” These pins are 
pushed upward as each layer is wound. Starting at A 
on the right at O degrees and turning the coil, the wind- 
ing passes to 186 degrees on the left at B, a swing of 186 
degrees coming back at 360 degrees plus 12 degrees or 
373 degrees on the right at C. To follow the winding 
it will be convenient to adopt the following symbols. 

From the right hand starting peg at 0 which we call 
Or, all pegs or pins, as the case may be, are called OR, 
3R, 6R, etc., to show the number of degrees over which 
the winding has passed on that side, The symbols OL, 
3L, 6L, etc., are similarly used for the left side. Let the 
pins, 0, 6, 12 etc. both R and L be one color and those 
on 3, 9, 15, etc. another color. 

The lattice pattern indicated in figure 5A, is shown 
more in detail in figure 5B and the difference between a 
single wire bi-lattice and a double wire bi-lattice is indi- 
cated in figure 5C. In lattice coils it is better to call one 
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revolution of the wire as laid down in a series of “cross- 
steps” a “circuit” instead of a turn. 

Starting at OR in figure 5B we make a circuit plus 12 
degrees at 12R. With 30 more circuits we have a “layer” 
before we arrive at OR again. This would be a uni- 
lattice coil. We make however, a 2-wire bi-lattice coil 
by winding simultaneously, another winding starting at 
3R. Then we have a 2-wire, bi-lattice step-wound coil 
in contradistinction to possible spiral wound forms. (See 
article on Lattice Coils in General in July “WIRELEsS 
Ace.”) If the usual pitch is less than 360° (instead of 
372° as above) we divide it—not 360° as above—by 
the advance, v, to get the “circuits” per “layer.” If we 
had started in figure 5B at 6R instead of 3R or 9R we 
would have had the type of winding shown in figure 6A, 
which is more efficient. 


The most efficient winding is obtained where the wires 
in figure 6A examined in sets of four, such as a‘ b a, a 
form a square. This does not give the best inductance- 
volume efficiency, but the tuning efficiency factor 

1 L 
— is greatest. 


R 


In figure 5C we see the winding design factor come 
into play, turning a uni-lattice coil into a single wire-bi- 
lattice. The choice is made on leaving the last step 
(186L) before making a circuit at 12R. Passing from 
12R along wire “a” gives the uni-lattice winding, but 
going back or “slipping” half the advance or 6° we start 
a bi-lattice at 6R and wind exactly as before, making a 
second “circuit” if we do not “slip” at 18R—“d.” But we 
must again “slip” to 12R and we have for one more “cir- 
cuit” the original lattice. So we build up two lattices with 
one wire. If we had “slipped” back 9° to 3R for one cir- 
cuit and no degrees to 12R on the next, then 9° more to 
15R, etc., we would be reproducing the 2-wire bi-lattice 
pattern in figure 5B with a single wire. 

The staggering of the wiring to reduce mutual capacity 
in the bi-lattice coil is shown in figure 6A where the layer 
a'b’ ete., and the layer a,b, etc., have the same circum- 
ferential positions at the pins, but where the layer a, b, 
etc., is displaced 3 degrees from both the above layers. 
The ordinary uni-lattice winding or honeycomb construc- 
tion is shown for comparison at figure 6B. 


Economy oF WIRE IN INDUCTANCES 


The smaller the “swing” or the angle passed over in 
one “cross-step” in a universal coil, the lower the in- 
ductance ; the greater the copper waste per turn, but the 
less the capacity up to a certain limit. The ideal “swing” 
for wire-saving alone, would be close to 180 degrees, but 
not very close; as the capacity would increase too much. 
The mathematical solution for best pitch is impracticable 
and the experiment derivation of a formula is contem- 
plated, which depends on the swing, s, and the width, w, 
of the winding compared to its depth, t. 


Fixep MULTIPLE INDUCTANCES 


To save wire, the arrangement of several low-capacity 
coils, as shown in figure 7 has been used in receivers and 
wavemeters. In most cases the various sections A, B, C 
and D were not all used throughout the scale; as they 
should be, to get the greatest economy in wire, other 
things being. equal. With the coils in figure-7 the equiva- 
lent of 4 detachable coils can be obtained by the following 
combinations, secured by a properly designed drum 
switch. 

Let “+” mean “in series with” he 
Let “—” mean “reversed normal series connection” 
Let “” mean “in multiple with” 
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There are four ranges obtainable as follows: 
Range I —AXBX-CxXx-D 
Range II —AXBXCXD 
Range IIT—A*K B+C xD 
Range IV—A+B+C+D 


In Range I, A C oppose, also D and B oppose, B and C 
also oppose, but the system can be used even when the 
mutual action between B and C is but a fraction of that 
between A and B or the similar pair C and D. 

The range in wavelength of such instruments as the 
above is as high as 1 to 25. This is not as good as a range 
of 1 to 60 obtainable in four coil instruments, of the de- 
tachable type. There is a saving of about 30 per cent. of 
wire over the detachable coil type of wavemeter, having 
approximately the same range and overlap. 

It is necessary to remember that although in range I 
the windings have a large capacity relative to their in- 
ductance, i.e., small “stiffness,” yet the coil efficiency is 
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Refinements in wavemeter design 


good on account of the lower resistance with windings in 
1 L, 
parallel. In other words the efficiency factor — — is 
R, Cy 
large where L, C and R are average inductance, capaci- 
tance and resistance per centimeter. 

It is obvious that a multi-lattice coil permits the start- 
ing or stopping of a new possible winding at any point 
in the coil. In figure 5B, we might start several windifgs 
according to coupling requirements, at 2R, 4R, 6R, 8R 
or 10R at various “layers” of the coil and stop them at 
any others. 

The fixed coil type has an overlap of 83 per cent. in 
some cases, whereas 17. per cent. would be sufficient, if 
only receiving measurements are usually to be taken. The 
wire expense for a given range may be thus reduced by 
about 80 per cent ; as this expense is roughly proportional 





, to the overlap in a given range. With four coils the range 


wotfid roughly increase inversely as the cube of the over- 
lap; i.e. if we cut the overlap from 80 per cent. to 40 per 
cent. by using larger coils, the range of the instrument 
will increase about 8 times. 

When the overlap is more than 50 per cent., different 
degrees of tuning are practical, and when driving another 
circuit, the character of the waves at a given wavelength 
may be changed with respect to damping. Otherwise 
large overlap is a positive ‘defect in its heavy waste of 
wire. 

The best compromise between overlap, coil and con- 
denser-range and economy of wire in a given total 
range has been analyzed practically, but must constitute 
another article. It is sufficient to show how pancake 
universal wound coils can be adapted to the construc- 
tion indicated by figure 8. 
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In figure 8 four coils A, C, B and D are placed together 
to form a unit, whose resultant cross section of winding 
is a square 1, 2, 3, 4 giving the best “time constant” or 
greatest inductance for a given length of wire. This 
“Maxwell” coil is obtained when 1-4 is one-half the coil 
radius. 

When these coils are moved apart axially, as shown in 
figure 9, if the spacing between them is varied, a wide 
range of overlap and range without disconnecting the coils 
may be obtained. With wider range there is, of course, 
less overlap. Separating the coils increases the overlap 
and reduces the range. 


PHANTOM ANTENNA IN WAVEMETERS 


The circuits in the wavemeter should be arranged so as 
to permit its use as a “phantom antenna,” by “shorting 
out” the indicating instrument G by the “jumper” J and 
by inserting external resistance R as shown in figure 10. 

This can be easily done by a 12 point D.P.D.T. anti- 
capacity cam-switch, so that the first position is “receiv- 
ing,” second position is “dummy-antenna” and third posi- 
tion is “transmitting.” Navy Portable Wavemeter Type 
614-A was thus designed by the writer. 

Exact fundamentals can be obtained with such wave- 
meters of coils of antennae without approximations due 
to “single turns” of.coupling-wire or large series con- 
densers. 


Transmitter for Use 


PURING 1915 and 1916 amateurs in the vicinity of 

New York City were familiar with the spark of two 
or three stations, such as “2 PM,” which at that time were 
using what Walter S. Lemmon terms a resonant convert- 
er in a device which he has recently perfected. 

The figure represents an arrangement of sending cir- 
cuits of a radio transmitter in which a synchronous spark 
gap and an associated rotary controller are used; the 
rotary controller or commutator serving to make and 
break a direct current circuit. The source of D. C. is 
connected through an adjustable resistance R (whose 
function is to limit and control the supply energy) to an 
oscillatory circuit containing the commutator C, induct- 
ance I (which is the primary of the transformer) and the 
condenser L. It will be observed that the direct current 
source is so connected to the oscillatory circuit as to apply 
the direct current energy to two circuits, one of which 
contains the commutator and the other of which contains 
the inductance and capacity. In other words, the oscil- 
latory circuit is, in its relation to the direct current source, 
made up of two parallel paths, one of which, containing 
the inductance and capacity, is capable of absorbing en- 
ergy from the direct current source when the direct cur- 
rent through the commutator is interrupted; and the 
other of which affords a very low resistance path for the 
direct current when the circuit through the commutator is 
closed, which path also provides a short circuit for the 
oscillatory circuit. 

With the parts thus arranged, a rotation of the com- 
mutator will periodically interrupt one parallel path caus- 
ing the direct current to be shunted into the other paralle! 
path containing the inductance and capacity, thereby stor- 
ing energy in this portion of the circuit. When the com- 
mutator brush has passed over the insulation segment and 
comes upon the next conducting segment, the closed cir- 
cuit is completed and the stored energy will discharge 
itself through the closed circuit, and if the circuit 
through the commutator remained closed, would, because 
of the inductance and capacity in the circuit, give rise to 
damped electrical oscillations, If, however, ‘the speed of 
rotation and the design of the commutator is such, that 
the circuit is made and broken at intervals, which cor- 
responds substantially to the natural frequency of the 
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GENERAL REMARKS ON MATERIAL TO BE USED 


Condenser leakage paths should be at least one inch. 
Unemployed windings should be avoided or “shorted.” 
Fixed coils as shown in figures 8 and 9 should if pos- 
sible, be arranged with their mid-planes passing through 
the condenser axis. This mid-plane is the weakest part 
of the coil field. The greatest distance consistent with 
small wire-capacity and inductance should separate coils 
and condenser. Of the three condenser positions shown 
in figure 11A,B,C—the first is the worst and the second 
the best as far as coil-action on the condenser is con- 
cerned, but low capacity in the winding requires the use 
of the arrangement A in most cases. Hard rubber not 
exposed to the air is better than bakelite or similar com- 
pounds electrically. Its progresive surface leakage is 
against it, especially as it decoraposes gradually under 
the influence of moisture and light. For general use Bake- 
lite and Formica are satisfactory. Pyrex condenser 
mountings for very fine work are excellent. 

The above are some of the considerations which in the 
main have been experimentally confirmed and form the 
nucleus of a systematic engineering treatment of various 
special wavemeter problems. From actual cases, tables 
have been compiled, which it is hoped to give in these 
columns. 


on Direct Cent 


oscillatory circuit, then the change of circuit connections 
will be effected substantially without sparking and an 
alternating current of constant amplitude will flow into 
the transformer primary. Consequently, energy in the 
form of a constant amplitude alternating current may be 
taken from the circuit through the instrumentality of the 
transformer secondary which may be included in the ordi- 
nary spark gap circuit of a radio signaling system. 

The closed resonant circuit contains a telegraph key 
and the secondary S, is included in the spark gap circuit 
which is inductively associated through the transformer 
with the antenna. In this case, a synchronous spark gap 
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Figure 1—Diagram of connections for direct current transmitter 





is used in the spark gap circuit. This apparatus may 
have any well known form, and should be driven in 
synchronism with the commutator. By way of example, 
a rotating disk G, is mounted on the same axle with the 
controller C, and carrying radially arranged spark points 
co-operating with two fixed spark points located at ex- 
tremities of a diameter of the disk. The rotating disk 
, may have the same number of spark points as the ro- 
tating controller C has pairs of segments and hence where 
these two devices rotate at the same speed; only alternat- 
ing half waves of the alternating current are used for 
sparking. Both half waves of the alternating current can 
be utilized, thereby producing two sparks per cycle by 
doubling the number of spark points on the disk, G, or by 
rotating the disk G at double the speed of the controller 
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Modulator for High Power Work 


A MEANS of controlling the great powers in accord- 
ance with vibrations of the human voice has been 
worked out by E. F. W. Alexanderson. In a previous ar- 
ticle which was reviewed in this magazine, Alexanderson 
described a system of modulation in which a comparative- 
ly large amount of energy might be controlled by means 
of the feeble current set up in an ordinary telephone 
transmitter, wherein the amount of energy transmitted to 
the antenna from a local source of high frequency current 
was varied by means of an electron relay device controlled 
by the current from a telephone microphone in such a way 
as to vary its conductivity. 
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Figure 1—Circuit diagram showing hook-up 
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With this arrangement, in order to produce the desired 
variation in the antenna, the absorption of a considerable 
amount of the total energy of the local source in the relay 
circuit was unavoidable, the greater part of the energy 
being absorbed in the relay itself. Hence the amount of 
energy which might be effectively communicated to the 
antenna was limited by the absorptive capacity of the 
relay used. At the present time this capacity is limited by 
difficulties which appear to be inherent in the manufacture 
of apparatus of this type. The energy which may be con- 
trolled in such a system might be increased by connecting 
several relays in parallel, in which case the amount which 
could be controlled would vary directly as the number of 
relays used. By connecting the relays in parallel with re- 
sistance in series, in accordance to Alexanderson’s latest 
invention, however, the amount of energy which can be 
controlled will vary substantially as the square of the num- 
ber of relays used. 

The drawings herewith show diagrammatically a system 
of connections whereby the desired result may be accom- 
plished. A source of high frequency energy is connected 
through the usual transformer with the antenna. The 
primary of an oscillation transformer is also connected in 
series with the source of radio frequency energy and the 
primary of the transformer. The terminals of the sec- 
ondary of the oscillation transformer are connected to the 
anodes of a series of electron tubes or relays through re- 
sistance as shown. These relays also contain filaments 
which are provided with a source of current for heating 





them. The filaments are surrounded by a grid as is usual, 
and the grids are all connected to one terminal of the sec- 
ondary of the microphone transformer and to the other 
terminal is connected a battery. The filaments are cori- 
nected to various points in this battery. One end of the 
battery is preferably grounded. The primary circuit of 
the microphone transformer includes a battery and the mi- 
crophone. The filaments are also connected to the middle 
point of the secondary of the oscillation transformer 5. 
An adjustable condenser is preferably connected across 
the terminals of the secondary of the oscillation trans- 
forme, although in some cases the capacity of the relay 
tubes may be of sufficient order as to make this unneces- 
sary. 

With the arrangement here shown, it will be seen that 
the current in the antenna will vary in accordance with 
the current through the primary of the oscillation trans- 
former, The amplitude of the current in the primary will 
in turn depend upon the current flowing in the secondary. 
It will be apparent that a certain portion of the energy 
from the source will be diverted to the secondary circuit 
and absorbed in the resistances and relay device therein. 
The system may be so designed and adjusted that the en- 
ergy thus absorbed will in general bear a certain ratio 
to the total amount of energy derived from the source 1. 
Hence, by varying the amount of energy absorbed in the 
secondary circuit the amplitude of the antenna current will 
be varied in substantially the same proportion. 

In a form of relay indicated in the present case, there 
will normally be a flow of negative electricity from the 
filament to the anodes but no flow of current in an opposite 
direction. The amplitude of the current flow through the 
relay may be varied by varying the potential impressed 
upon the grids. If a large enough negative potential is 
impressed thereon, the flow of current will be stopped alto- 
gether. Ifa positive potential is impressed upon the grids, 
the current flow will be increased. For convenience of 
description, let it be assumed that the potential of the 
grid is such that little or no current will flow through 
the relay when the high frequency potential of the sec- 
ondary of the oscillation transformer is applied to the 
electrodes. The negative potential of the grids of the 
relays 8, 9 and 10, with respect to their filaments will be 
progressively greater. If now a current wave is pro- 
duced in the microphone transformer of such a direc- 
tion as to overcome the negative potential of the grids, 
current will begin to flow first from the relay 7 and will 
gradually increase to a maximum value. If the potential 
of the current wave is great enough, it will gradually 
overcome the negative potential of all of the grids and 
the current will begin to flow successively in relays 8, 9 
and 10. When the voltage impressed upon the grids from 
the microphone transformer begins to decrease, the re- 
verse action will take place, that is, current will cease to 
flow first in relay 10, next in relay 9 and so on, until the 
impressed potential falls to zero and no current will flow, 
as in the beginning. The relays may be so designed and 
the potentials applied thereto so chosen that when the 
current in relay 7 reduces its maximum, current will be- 
gin to flow in relay 8 and when the current in relay 8 re- 
duces its maximum, current will begin to flow in relay 9 
and so on. 

Relay devices of the general type shown herein vary 
somewhat in their characteristics and in some cases the 
proportionality between the current flow and the voltage 
impressed upon the grid is constant only over a somewhat 
limited range. In such cases it may be desirable to so 
choose the potentials applied to the grids that before the 
current in one relay has reached its maximum, current 
will begin to build up in the next relay and so on. In this 
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way the system may be so designed that the current flow 
therein will be substantially proportional to the voltage 
variation in the transformer 19 throughout the entire 
range. 

When the current first begins to flow in the relay circuit 
the greater part of the drop in potential will occur in the 
relay itself and hence the relay will be called upon to 
absorb most of the energy of the secondary circuit. As 
the current increases, however, the drop through the re- 
sistances will increase and the proportionate amount of 
energy absorbed by the relay will decrease. The maxi- 
mum energy which the relay will be required to absorb 
will be when the current has reached one half of its maxi- 
mum value and the relay is consuming one half of the 
voltage. When the current reaches its maximum value 
in the relay the amount of energy which the relay will be 
required to absorb will be practically negligible, the prin- 
cipal drop being in the resistance. 

Suppose, for example, that it is desired to control in 
the secondary circuit a maximum of 10 kilowatts of 
energy which may be represented by .5 ampere at 20,000 
volts. If we do this with a single relay and secure a 
gradual regulation of the energy from no load to full 
load, the relay will be called on to consume a maximum 
of .25 ampere at 10,000 volts or 2.5 kilowatts. It will 
also be required to absorb energy during the entire period 
during which the change from minimum to a maximum 
takes place. 

Suppose now it is desired to control a maximum of 160 
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kilowatts of energy which is represented by 8 amperes at 
20,000 volts. If we use four relays as indicated in the 
drawing each relay will be called upon to take 2 amperes. 
The maximum amount of energy which any one relay 
will be called upon to absorb will be 1 ampere at 10,000 
volts or 10 kilowatts. The change from minimum to 
maximum in each relay, however, will occur in one- 
quarter of the time required in the case where a single 
relay was used. Hence the average amount of energy 
absorbed will be only one-quater of 10 or 2.5 kilowatts. 
Thus it will be seen that four relays of the same capacity 
will be able to control 16 times as much energy as the 
single relay. 

In the type of relay here shown there is an appreciable 
capacity between the anodes. This results in considerable 
current flowing through the relay between the anodes 
when the system is not being used for transmitting sig- 
nals. As a result a large amount of energy is needlessly 
wasted in the resistances. In order to avoid this it may be 
desirable to shunt each of these resistances by a con- 
denser. This will cut down the high frequency alternat- 
ing current but will not interfere with the unidirectional 
flow of current through the relay between the cathode and 
anodes. It will of course be understood that the re- 
sistance may equally well be inserted in series with the 
cathode instead of in series with the anodes. In order to 
prevent the grids from consuming an urmecessary amount 
of current when they become highly positive, resistances 
may be inserted in series therewith. 


Direction Finder 


NOVEL electromagnetic-wave navigational system 
developed by James Urskine-Murray and James 
Robinson, has been disclosed recently. 

‘the direction of propagation of electromagnetic waves 
emitted from an external source may be determined by 
varying the orientation of a conductor in an oscillating 
field produced directly or indirectly at a receiving station 
by the waves. This conductor may conveniently be a 
closed coil in series with a condenser forming a tunable 
circuit and connected with a suitable receiver. Owing 
to the fact that the strength of the received current or 
signal varies more rapidly when the coil is turned in the 
neighborhood of the position of zero or minimum induced 
current, it is usual to determine the direction of the 
waves by varying the orientation of the coil until this 
condition is obtained. The orientation of the axis of the 
coil for minimum signal then indicates the direction of 
propagation of the waves. 

This method has the disadvantage, firstly, that it is 
impossible to read the signals when .on the position of 
minimum strength and secondly, that it is not suitable 
for use in aircraft or any other situations in which ex- 
traneous noises make it difficult to determine the actual 
minimum of the signals, since these are, in general, very 
weak in the neighborhood of the minimum and may 
appear to die away altogether at a substantial angular 
distance on either side of it. 

Again, if an attempt is made to determine the minimum 
by turning the coil from side to side between the positions 
of equal signal strength, these are very difficult to dis- 
tinguish owing to the gradual increase of strength as 
the coil is moved away from the minimum, rendering it 
impossible to make a direct comparison of two reasonably 
strong signals. The Murray-Robinson invention pro- 


vides a means whereby the intensity of the signals at 
two points, one on either side of the minimum, may be 
directly compared by cutting out signals of intermediate 
intensity. 

The invention provides means whereby the rotatable 
coil of a directive reception device and its pointer or 


indicator are free to move with respect to each other 
within determined limits, contacts being provided to 
constitute the limiting stops and also complete the receiv- 
ing circuit. 

The pointer is movable relatively to the rotatable coil 
over a certain angle which is determined by the positions 
of the stops and its position determines the limits of the 
angles which the rotatable coil can form with the direc- 
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figure 1 Figure 2 figure 3 


Circuit, plan view of indicator, and diagram of loop in position 


tion line of the signal. The invention is equally applicable 
to a direction finding system comprising an electromag- 
netic coupling device, such as a radio-goniometer, in 
which case, the indicator stops determine the limits of 
the angles which the rotatable coil or condenser can form 
with the two fixed limits of the apparatus. 

It will be seen that by this invention, signals will be 
audible only when the rotatable element is in contact with 
either of the studs or contacts and that if the pointer or 
indicator be moved until equal intensity of signal is 
observed at two stops—the minimum intensity direction 
line must dissect the angle contained between the two 
positions as the intensity of the incoming waves varies 
according to the distance from the source and other 
factors—the distance apart of the stops is preferably 
adjustable. 

In order that the construction and action of the inven- 
tion may be more clearly understood, reference is made 
to the accompanying drawings in which figure 1 is a 
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diagrammatic representation of the wiring as used either 
directly on a loop aerial or the movable coil of a radio- 
goniometer. Figure 2 is a plan view of one form of 
indicator in accordance with this inventor, showing the 
mechanical details of construction. Figure 3 is a dia- 
grammatic perspective view corresponding with figure 1. 

In figures 1 and 3 the two contact stops 1, 1*, are 
jointly connected to one side of the tuning condenser the 
other side of which is connected to the aerial coil or 
rotatable radiogoniometer coil, the circuit being com- 
pleted by contact 4 and either of contacts 1, 1%. The 
receiver or amplifier is connected in any suitable method 
as by leads X across the condenser. 

In figure 2 a rotatable disk is mounted on a base, 
provision being made to clamp it in any desired position 
by means of a clamping screw. A scale marked off in 
degrees is provided on the base around the disk. Two 
contact arms G are centrally mounted on the disk and 
their distance apart is adjustable by means of a left and 
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right hand screw having a central bearing. A contact 
arm F rigidly connected with the rotatable aerial coil or 
rotatable radiogoniometer coil and forming one terminal 
of its winding, ‘is rotatable about the same axis as the 
disk between the contact stops. 

In using such an apparatus as a direction finder, the 
pointer—and with it the rotatable aerial or radio- 
goniometer coil—is rotated about the common axis of the 
apparatus until the pointer is midway between the con- 
tact stops. The disk is unclamped and rotated, carrying 
with it coil, pointer and céntact, while the pointer is 
simultaneously oscillated between contacts 1 and 1* until 
a position of the platform is found at which signals are 
of equal intensity with the pointer in the two limiting 
positions against the stops 1 and 1*. If the pointer is 
then set midway between the stops it will give the dir- 
ection of the electromagnetic waves producing the signals, 
and the actual bearing of the transmitting station can be 
readily ascertained. 


Methods of Signaling with an Arc 


CONSIDERABLE attention has been given by promi- 
nent radio engineers to the problem of controlling the 
arc generator with nicety at telegraphic speeds. L. F. 
Fuller discloses still another method of interrupting and 
re-establishing the arc by varying the length of the arc 
gap. The drawing printed herewith is a diagrammatic 
representation of the signaling scheme. The transmission 
system comprises an arc oscillation generator including 
the electrodes between which the arc is formed. One of 
the electrodes, preferably the negative electrode A is 
grounded and the other is connected to the antenna 
through a variable inductance. Direct current is supplied 
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Diagrammatic representation of the signaling scheme 


to the arc radio-generator by a D. C. generator and the 
choke coil is arranged in the lead which connects the gen- 
erator to the negative electrode of the arc. The arc is 
subjected as usual to a strong transverse magnetic field 
produced by magnet coils located adjacent to the arc. 
These coils may either be separately excited or arranged 
in series with the generator and the negative electrode. 
Signaling is accomplished by igniting the arc and sub- 
sequently extinguishing it by increasing the distance be- 
tween the electrodes, the distance being. preferably in- 
creased by moving one of the electrodes. In operation, 


the length of the arc gap is increased to such distance 
that the arc goes out and subsequently the length of the 
gap is decreased to its proper oscillating arc length and 
the arc is re-established by a spark or other means. These 
operations are performed automatically and at telegraphic 
speed, and signaling is accomplished with a transmission 
key in the usual manner, 

Secured to the negative electrode and insulated there- 
from is a solenoid core which is movable in a direction to 
increase the length of the arc gap by a spring and is mov- 
able in the opposite direction by the effect of the current 
flowing in the solenoid C. The solenoid is arranged in 
series with a battery and a signaling key, which, when de- 
pressed, closes the circuit and causes the negative elec- 
trode to be moved to shorten the arc gap to its proper 
oscillating arc length. An ear projection on the core of 
the solenoid makes contact with the stop as the core moves 
forward and stops the electrode so that the proper oscil- 
lating arc gap is produced. A second stop halts the elec- 
trode on its backward movement. As the electrodes wear, 
the length of the arc is adjusted to preserve the proper 
oscillating length by a nut D engaging the screw E, 
secured to the normally stationary electrode A, the nut 
being placed between two stops in such a way that the 
electrode is moved longitudinally by rotation of the nut. 

Connected across the arc is a spark circuit containing 
a spark gap, the secondary of the transformer G and the 
capacity which shunts the secondary. A stopping resist- 
ance H is arranged between the spark gap and the antenna 
side of the arc to prevent direct current sufficient to main- 
tain an are across the gap F from following the radio 
frequency current across the spark gap and passing 
through the secondary. The primary of the transformer 
is in series with the alternating current generator and a 
switch connected to and insulated from the key. When 
the key is closed the electrodes are brought together and 
simultaneously the circuit through the primary of the 
transformer is closed, producing a high potential in the 
spark circuit and producing a spark across the spark gap 
which sets up radio frequency surges which ignite the arc. 
When the key is released, the spring B by virtue of the 
energy already stored up in it, increases the length of the 
are up to that point where it is extinguished. 








| The articles on the foremost high-power stations now appearing in the 
WIRELESS AGE merit the attention of all operators. 
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Improved Oscillator 


F K. VREELAND describes an improvement in elec- 
* trical oscillators of the vacuum tube or electron re- 
lay type, whereby a greatly improved operation is secured, 
particularly in the matter of purity of the wave form. He 
has previously described a method and shown apparatus 
for generating sustained oscillations by utilizing either an 
electrostatic or an electromagnetic field excited by the 
oscillations to control the flow of energy in a vacuum tube 
or other sensitive gap in such a manner that increments of 
energy are supplied to the oscillating circuit in synchron- 
ism with the oscillations. One form of the invention spe- 
cifically described utilizes “the effect of an electrostatic 
field upon the discharge of cathode particles in a vacuum 
tube” as a means of electrically communicating energy in 
a tube in such manner as to add energy to the oscillating 
circuit in synchronism with the oscillations. 

In recent years great improvements have*been made in 
thermionic tubes, whereby the effect of an electrostatic 
field set up between the cathode and a third control elec- 
trode, or grid, controls in a highly efficient manner the 
flow of energy between the cathode and the anode. This 
apparatus is so associated with an oscillating circuit that 
the oscillations act through the control electrode to pro- 
duce the electrostatic commutating field and the variations 
in anode current thus produced supply high energy to the 
oscillating circuit. 

In the vacuum tube oscillator as ordinarily employed 
today, a three electrode thermionic tube with its appro- 
priate source of direct current energy is coupled to an 
oscillating circuit with a feed-back connection, whereby 
the flow of energy through the tube is controlled by the 
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Figure 1—Showing inductive coupling of the oscillating circuit to the 
generator circuit 


oscillations, and energy is supplied to the oscillating cir- 
cuit in synchronism with the oscillations. Ordinarily the 
oscillating circuit is directly connected to the thermionic 
generator tube, the feed-back connection being associated 
with this circuit in any one of several ways. 

The result of this arrangement is an oscillating current 
whose wave form is very far from sinusoidal. This is 
due to the fact that the wave form of the energy supplied 
is not itself sinusoidal, and the disposition and the pro- 
portions of the oscillating circuit are such that it is in- 
capable of smoothing out harmonics. As a consequence, 
when it is desired to secure an approximately pure wave 
form from such a device it is usual to employ filters or 
other equivalent devices to sift out overtones. 

Vreeland’s invention provides means whereby a current 
wave of great purity may be secured directly without the 
use of filters or other extraneous apparatus. 

An oscillating circuit when fed by a source of energy 
whose wave form is not sinusoidal will execute approxi- 
mately pure sinusoidal oscillations only if its inductance 
and capacity reactances are large with respect to the other 
impedances of the system with which it is associated. The 
thermionic tubes ordinarily employed possess, usually, a 
high and sometimes a very high impedance and it is usual- 
ly impracticable to construct an oscillating circuit of suf- 
ficient reactance to be a “stiff” oscillator when connected 





directly to such a tube. By means of the present inven- 
tion it is possible to use an oscillating circuit of moderate 
capacity and inductance reactance which is nevertheless 
capable of oscillating with very pure wave form. The 
requisite stiffness of the oscillating system is secured by 
coupling the oscillating circuit to the tube and its asso- 
ciated circuits by a stepdown coupling whereby the effec- 
tive impedances of the tube circuit, as affecting the oscil- 
lating circuit, are greatly reduced and the distortions of 
wave form of the energy supplied are minimized. 

In the drawing, figure 1 shows the circuit arrangements 
of one embodiment of the invention in which the oscillat- 
ing circuit is coupled to a generator circuit by an induc- 
tive coupling. Figure 2 shows an arrangement in which 
an electrostatic coupling is employed. 

In the arrangement of figure 1, T, is a three-electrode 
thermionic bulb having the usual hot filament with heat- 
ing battery, anode and grid or control electrode. The 
tube or generator circuit includes the inductance coils A 
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Figure 2—Showing electrostatic coupling 











and B, the latter connected to the anode and the former 
to the grid which by their mutual inductance accomplish 
the usual feed-back function, the anode and grid being 
connected to points of opposite potential and the filament 
to an intermediate point. The generator circuit is com- 
pleted through a stopping condenser Cx across which the 
anode battery B-2 is connected. 

The oscillating circuit is connected to the generator 
circuit through inductive coupling of the coils A and B 
to the secondary coil S, having a relatively small number 
of turns, whose circuit is closed through the main capacity 
C and inductance L of the oscillating circuit. The coil S 
is preferably closely coupled to the coils A and B. By 
virtue of the step-down action of the transformer A, B 
and S, the oscillating circuit may be made a stiff oscillator 
with moderate values of inductance and capacity react- 
ances while the close coupling provides an efficient energy 
transfer. 

By a close coupling is meant a coupling whereby the 
coil S embraces the major portion of the field of the coils 
A and B, thus making the generator circuit practically 
aperiodic and subject to the frequency control of the oscil- 
lating circuit. The effect on the oscillating circuit, how- 
ever, is equivalent to a loose coupling, inasmuch as the 
inductance of the coil S is small compared to the induct- 
ance L. The oscillating circuit is therefore effective in 
selecting oscillations, of its own frequency to the practical 
exclusion of other frequences, notwithstanding the rel- 
atively small absolute values of its reactance while the 
reactances of the coils A and B may be made comparable 
to the tube impedances, thereby providing an efficient 
energy transfer. Figure 2 shows a purely electrostatic 
coupling. Here the generator circuit includes condensers 
A-1 and B-1 of reactances comparable to the tube imped- 


ance, and a third condenser S-1 of relatively small 


reactance which serves as a step-down electrostatic coup- 
ling between the generator circuit and the oscillating cir- 
cuit including the coil. 
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Views of readers on subjects and specific problems they would like to 
have discussed in this department will be appreciated by the Editor 














A Laboratory Radiophone 


TH amateur of today is fortun- 
ately in an advantageous position 
to build and successfully operate a 
radiophone. Formerly, inability to buy 
vacuum tubes and other constructional 
parts proved a serious handicap to the 
wireless enthusiast, and rather than go 
to the necessary trouble of locating and 
building the various parts of a radio- 
phone, he devoted his time and money 
to the construction of conventional 
spark transmitters. Many of the ama- 
teurs would gladly have devoted the 
time and trouble necessary to construct 
the apparatus, but information was 
lacking in regard to details. Condi- 
tions have so changed that at present, 
all the necessary material and informa- 
tion for the construction of a wireless 
telephone is readily obtainable. 

The radiophone hook-ups offer three 
distinct forms of communication: 
voice, buzzer modulated telegraphy, 
and continuous wave telegraphy. 

It is the aim of this article to give 
a detailed description of a radiophone 
embodying the three forms of com- 
munication mentioned above. This 
phone will radiate about .5 of an am- 
pere and with the average antenna will 
have a speaking range of thirty to forty 
miles depending upon local circum- 
stances. The telegraphic range of the 
same set will be much greater in the 
case of buzzer modulation and still 
greater when continuous wave radia- 
tion is employed. 


By Allien H. Wood, Jr. 


The various instruments are mounted 
on a % inch bakelite panel and en- 
closed in a wooden cabinet. Dimen- 
sions of panel and cabinet are omitted 
as they will vary with personal taste. 

Some source of high-potential direct 
current is necessary, preferably a 
motor-generator, but vacuum tube- 


and baked may be substituted if the 
bakelite tubing is not available. For 
the average amateur antenna, twenty- 
eight turns of heavy Litzendraht will 
be sufficient inductance, to keep the 
phone below 350 meters. The wire 


should be spaced 3-16 inch from the 
adjacent turn. 


If bakelite tubing is 





Figure 1—Front view of panel 


rectified alternating current or storage 
batteries can be used. Two Western 
Electric VT2 bulbs should be used if 
possible, but Marconi Class I] tubes 
may be substituted. 

An antenna condenser is shown in 
the wiring diagram, figure 3, but this 
is not necessary if the phone is to be 
used on one wavelength only. If sev- 
eral wave-lengths are desired, the con- 
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The arrangement of the apparatus 
can be made according to individual 
taste, but figure 1 indicates an arrange- 
ment which has proven very satisfac- 
tory. Whatever design or arrangement 
is determined upon, keep in mind that 
the shorter the leads, the better the 
results. 


Figure 3—Circuit diagram 
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of the laboratory radiophone 


denser becomes a necessity. A bal- 
anced condenser of .001 mfd. capacity 
is a satisfactory instrument to use in 
this position. 

The antenna inductance is wound on 
a bakelite tube, 3 inches in. diameter, 
5 inches long, with % inch walls. 
Cardboard tubing, soaked in shellac 
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used, a thread can be cut on the out- 
side diameter just deep enough to sup- 
port the wire. A tap is soldered onto 
the fourteenth turn, and a_ lead 
brought out. 

Three meters are used. A hot-wire 
meter of 0 - 1 amp. range for the an- 
tenna current, a milliammeter of 
0 - 200 milliamperes for the plate cur- 
rent, and an ammeter O - 5 amperes 
for the filament current. Weston 
meters are suggested, but any meter 
with correct ranges and constants may 
be used. 

Two closed core transformers are 
necessary—the transformer employed 
in the plate circuit, and the microphone 
transformer. A complete description 
of the construction of these coils is 
given in figure 2. 

Two jacks are introduced, one for 


‘the microphone, and the other for a 


key to be used with the buzzer modu- 
lation. If undamped telegraphy is also 
desired, a- condenser of .0005 mfd. 
capacity should be inserted between 
the grid and the antenna inductance, 
and shunted by a key. When the key 
is open, the tube is paralyzed by the 
negative charges on the grid and will 
stop oscillating. As soon as the key 
is depressed, the negative charge is 








dispelled, and the tube is at liberty to 
function again. If this condenser and 
key are used, it is well to keep in mind 
that while using the microphone or 
buzzer modulation, the condenser in 
the grid circuit should be shunted, 
either by a small switch, or by screw- 
ing the key down. 

A battery of about 20 volts poten- 
tial is placed in series with the second- 
ary of the microphone transformer in 





THE WIRELESS AGE 





cut in the cabinet. This will help to 
disperse the heat and also give the 
operator, access to the bulbs in case a 
change is necessary. 

A six-volt storage battery is used to 
light the filaments and supply the mic- 
rophone current. Filament rheostats 
are unnecessary, but if their use is de- 
sired, it is advisable to use 8 or 10 
volts instead of six. 

All connections should be made of 








upon. In nearly every instance where 
two tubes are used, one will be found 
to be the better oscillator. 

If for some reason everything seems 
to be dead, check up wiring and polar- 
ities again. Another cause of failure 
to oscillate is due to not enough fila- 
ment brilliancy. Sometimes .1 ampere 
difference in the filament current marks 
the dividing point between success and 
failure to oscillate. 
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Figure’ 1—Rear view of panel showing location of instruments 


order to keep the curve of the modu- 
lator bulb at a proper point to prevent 
modulator - blocking and_ resultant 
speech distortion. The polarity of this 
battery is important, and extreme care 
should be taken that the negative side 
is connected to the transformer and 
thence to the grid of the modulator 
tube. Any one of the numerous block 
B batteries of 22.5 volts potential on 
the market can be used. 

The condenser used in the plate cir- 
cuit, indicated on the wiring diagram 
as H, should be constructed of mica 
and copper foil, mounted between two 
strips of bakelite. The capacity is .01 
mfd. This condenser is a standard size 
and can be obtained from any dealer 
of radio supplies. 

The tube sockets should be fastened 
to a bakelite shelf and mounted in the 
rear of the panel. Two holes or a small 
door directly over the tubes should be 


No. 16 bare copper wire covered with 
rubber or cambric tubing, and all 
joints should be securely soldered. 

When the set is completed and ready 
for trial, shunt a condenser of about 
001 mfd. across the antenna and 
ground leads. As the resistance of this 
condenser is low, this will serve to test 
the phone and will allow the operator 
to see whether his set is functioning 
properly before it is connected to the 
antenna. 

When the bulbs are lit, the radiation 
meter should indicate about .8 amperes 
when the plate current is 100 milli- 
amperes, and the filament meter in- 
dicates about 2.9 amperes. Plate cur- 
rent in excess of 100 milliamperes is 
apt to prove disastrous to the bulbs and 
consequently the current should not be 
allowed to go beyond that point. 

Change the tubes back and forth 
until the best oscillator is determined 


of: 


Figure 2—Dimensions and construction of coils 


When the operator has satisfied him- 
self that the phone is functioning cor- 
rectly, the condenser is removed and 
antenna and ground substituted. The 
radiation drops to between .4 — .5 due 
to the increased resistance. 


Good modulation is indicated by a 
slight falling off of the antenna cur- 
rent while speaking into the micro- 
phone. 


When a buzzer is used, reduce the 
plate voltage and filament current, as 
the buzzer will cause a heavier plate 
current to be drawn than will the 
microphone. 

A radiophone similar to the one 
described above has been in use for 
six months and has given unfailing 
performance and satisfaction, and it is 
to be hoped that we will hear many 
more phones in operation when the 
radio season opens again next fall. 


A Telephone Extension 


GREAT many amateurs, whose 
radio rooms are located at a dis- 
tance from the Bell telephone installed 
in their homes, would greatly appre- 


ciate an extension telephone at their 


wireless table, which would enable 
them to answer a phone call from their 
radio rooms, instead of having to leave 
while communicating with some ama- 
teur by radio. By referring to the 
diagram, an arrangement is shown 
which will accomplish this object. The 
upper part shows the regular phone 
box with its desk telephone ; the lower 

rt shows the addition to be made. 

he switch “S” is an ordinary pole 
’ changing switch that is used to con- 


By Eugene S. Pearl 
nect the headphones with either the 
detector or telephone circuit. The 
switch C takes the place of the tele- 
phone hook switch, and being selective, 


B the headphones will be in circuit, 
causing no indication at central, thus 
permitting the operator to hear when 
the line is in use. With C in contact 
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it enables the wireless operator to ob- 
tain several combinations not possible 
with the regular telephone. 

With switch-blade C in contact with 


with A and B there is a regular tele- 
phone circuit. With C in contact with 
A alone the transmitter is in circuit 
alone. 
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HE instrument herein described is 

a wavemeter of simple construc- 

tion, consisting of an inductance in se- 

ries with a capacity and an indicating 
device as shown in the diagram. 

The capacity used is a Murdock 23- 
plate condenser. The inductance con- 
sists of 20 turns of No. 20 double silk 
covered wire wound on a piece of tub- 
ing whose outside diameter is 3% 
inches. The length of the tubing is 1% 
inches, with the winding starting at % 
inch from edge F. The end of the 
winding goes through a small hole at 
E and terminates on the brass strip A. 
The other end of the winding termi- 
nates on the outside of the tubing on 
the lug of the socket marked D. The 
dotted double line represents the two 
ends of the winding. The line running 
from E to A and from C to B are wires 
on the inside of the tubing. 

The strips A and B are made of 
brass 1/16 inch thick, 1% inches long 
and ¥ inch wide. They are held to the 
tubing by 6/32 screws %4 inch from 


I N the designing and construction of 

panel and cabinet types of radio in- 
struments it is necessary that scales or 
other position indicators be used with 
the controls. Stamped lettering is not 
easily provided where the equipment 
is limited. Neither do scales or dials 
always apply to the position given 
them. When made to order they are 
too costly. 

Recently a number of calibration and 
position indicators were desired. They 
were to be of uniform dimensions and 
design, yet having indicating lettering 
and directions each different from the 
other. By using uniform mountings 
and placing suitable indicators back of 
them, a very attractive arrangement 
was secured. 

In the following figures the hard 
rubber plates were cut from discarded 
battery jars. After laying off the de- 
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An Efficient Wavemeter 


By E. Singer 
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edge G. The strips are connected to 
the tubing directly opposite the bind- 
ing posts on the condenser, as shown 
in the photograph or sketch. 

The indicating device consists of a 
receptacle for a miniature lamp with 
the porcelain portion removed and the 
socket proper mounted on the tubing 


Indicator Mounting 
By D. R. Clemons 





Dimensions and construction of the indicator 
mounting 














Figure 2 


Constructional detail and graphic chart 


as shown in figure 2. The center con- 
tact screw holds the socket to the tub- 
ing. The lamp used is a 2.5 volt Mazda 
lamp. The socket is mounted midwa 
between the two strips. The wire C 
connects lug C with strip B. The coil 
was given one coating of shellac after 
it had been wound, 


sign on a piece of rubber, the opening 
was removed by drilling small holes 
within it, breaking out the piece and 
sandpapering the edges. Screw holes 
were drilled after the plate was 
grained by stroking it across coarse 
sand paper. 

For each plate a piece of celluloid 
was cut to the same outside dimensions 
as the plate. With drawing instru- 
ments the scales and lettering was 
drawn within a space corresponding in 
size to the opening—heavy opaque 
drawing paper being used. The cellu- 
loid lies between the scale and the rub- 
ber plate all three being screwed to the 
panel front as shown in figures 2 and 
3. The celluloid protects the lettering. 
It really is a small window. Such 
mountings: function and appear well 
with the instrument. Three different 
patterns are shown in the drawings. 


Second District Call Letters of Amateur Stations 


(Continued from July Wirecess Ace) 





Letters. Power. Name and address. Letters. Power. Name and address. 

2SA 21 J. P. Holder 71 aS St., Brooklyn. 2TF 1000 G, E. Franklin, 1 Cherry St., Sohenertate, 

2SC 50 Jos. J. Stantley, ampton Court Ter., Jersey City, N. J. 2TG 485 G. K. Thompson, ¥39 Maplewood Ave. oo heed | ee 
2SD 50 O. Dickinson, Albertson St., Hyde Park, he 2TH 50  hecgy F. Hunter, 599 Monroe Ave., Elizabeth, N. j. 
2SE 500 Chas. P. Van fsa 34 Marion Ave., Tom skinsville, N. Y. 2TI 25 Francis, 133 Bank St., Newark, N. F 

2SF 36 Alan S. Kollock, 9133 120th St., Richmond ill, N. Yy. 2T 1000 => ‘oo 922 Central "Ave., Westfie id, N. J. 
28SG 90 Fred T. May, 143 High St., Montclair, N, J. ; 2T 1000 Frank, 271 Palisade Ave., Union Hill, N. J. 

2SH 500 by Ey Schanck, 92 — ay peyport, rt, N, 2TM 250 {- Mindick, 158 Columbia Ave., Newark, N. J. 

2SI 30 F. Pfluger, 682 Eas d’ St. 2? York ‘City. 2TN 12 P. Hanser, 1477 Bushwick Ave., Brooklyn a. ¥ 
at 36 E. W. Sch itz, 6 pr ala St., Bro 2TO 500 R. S. Tate, 730 Sherman Ave., Plainfiel 

28 12 Barnet Trotsky, 308 West 147th St., iy York City. 2TP 1000 H. re ustermann, 112 Moron | pt Union, rh 

2SN 1000 N.C. Cowper, 454 Merrick Rd., Lynbrook, N. Y. 2TS 250 T. E. Schreyer, 72 Ridgewood PI , Staten ie N. Y. 
2SO i: E. Johnston, 1379 Clay Ave., New York City. 2TT 12 A. Ri isi W. Waverly Pi. w York Ci ~ 

2SP . Bleilevens, $18 33d St., Woodcliff on Hudson, N. J. 2TU 50 H, A. Kienzle, 501 East sath s St. New York Ci ity. 
2SR 490 R. I. Gratzner, 8 02 West 4 8ist St. New York City. 2TW 500 J.'M. Sackheim, 516 West 174th St., New York City 
i, 300 S A pueierd, 1 East bad St., New York City. 2TX 50° J. P. McClary, 88 Front St., Keyport, N, J. 

. Fink, ox Rd., Br 

2SV 250 & DeJonge, 218 DeMott Ave., fifton, N 2UA 800 R. W.E. Decker, 7 Odell ive, White Plains, N. Y. 
2SW 250 P.S , 1412 Charlotte y vgs ew Yarie City. 2UB 500 F A. Tgrgner . 1421 East 10th Beookiya. N.Y 

2SX 50 Geo. H. Sutton, 323 Crooks A re. Paterson, N. & 2UC 00 C. B. Urban, 515 St. Marks fms Westfield, as j. 

SY 30 H. Wm. Muller, 203 East 71st St., New York wy 2UD 1 Uda B. Ross, 586 West 187th St., New York City. 

28Z 1000 J. D. MacKnight, Y. M. C. i... Ist St., ge % ME ae ct Erhard, 311 ‘sole, St., West Hoboken, N. J 
2TA 24 F. Grunaller, 873 ape Bane 178 2UH 18 HL S' 

2TC 90 j. B. Milkiewitz, 8 ihoth St. ng York City. 2UI 100 Harol 

2TD 50 M. far Pl, Red Uy 550 A. H, 

2TE 440 Victor H. ota A Ss Woodmere Pl., Richmond Hill, N. Y. 2 $0 C. L. 
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The Construction of a Portable Antenna 
Suitable for Use in Vacation Days 


THE antenna equipment described 
here is simple, easily erected and 
light enough to be carried by one per- 
son. It consists of two masts, each 21 
feet high, a single wire antenna 75 
feet long, a counterpoise of the same 
length, and four reels for the antenna, 
counterpoise, and guy ropes. The 
principal dimensions are given for 
those who wish to follow them. Minor 
dimensions are omitted as the amateur 
usually has a stock of odd parts 
which he can contrive ‘to use. 
Figure 1 shows the construction of 
a mast section. It is made of spruce, 
poplar, white pine, or some other 
available light wood of sufficient 
strength. Its lengths 7 feet, which 
is convenient. Longer sections be- 
come cumbersome, while shorter sec- 
tions require more joints, which often 
introduce weakness if improperly 
made. A 6” piece of 13%” O.D. by 
14%” I.D. seamless steel or brass tub- 
ing is shown at b. It is pinned to the 
mast by an iron or brass pin of % to 
1%” diameter as at e. Provide three 
5/16” holes, d, spaced 120 degrees 
apart and with their centers 34” from 
the open end of the tube. These holes 
receive the hooks on the ends of the 
antenna and guy ropes. A 3” piece 
of standard size tubing 14%” O.D. by 


By F. C. Brockman 
(FIRST PRIZE, $10.00) 


1%” I.D. shown at a, can readily be 
purchased. Take a light cut off the 
smaller tube to make it fit into the 
larger one snugly. This had better 
be done in a lathe if one be available, 
otherwise it can be worked down 
with emery cloth. Force the tube 
onto the end of the section, drill 
diametrically and countersink for a 
pin, c, made of iron or brass wire 
about % to %” in diameter. Rivet 
the ends of the pin and file flush with 
the tube. Paint the section an olive 
drab color, leaving the inside of the 
large tube and the outside of the 
small tube clear. If they are of steel 
give them a thin coat of oil occa- 
sionally to prevent rust. 

Make six such sections and you 
will have two masts each 21’ high. 
They are all alike and therefore inter- 
changeable, which facilitates erection. 
The sections are carried in one bundle. 
Procure a double book strap or bundle 
carrier having a suitcase handle and 
straps fitted with spring buckles. Use 
this in the middle of the bundle and 
one single book strap with spring 
buckle near each end. By using addi- 
tional straps the four reels and the 
stakes may be attached to the masts 
and the whole outfit carried by one 
person. 
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A Meeting Place for Buyers and Sellers 


Space in this department costs only 25c a line. Minimum space 8 lines. Payable in advance. 








BAKELITE PANELS bevelled, grained, drill- 
ed, tapped, and countersunk to your order. Send 
plan for estimate. Satisfaction guaranteed or a 
new panel free of charge. XX Bakelite Dilecto. 
7/32” x 12” x 12”, $3.05—7/32” x 12” x 18”, $4.50. 
A. K. LAING, RADIO SUPPLIES, PELHAM 
MANOR, N. Y. 





TELEGRAPHY (both Morse and Wireless) and 
Railway Accounting taught quickly. Tremen- 
dous demand. Big salaries. Great opportunities. 
Oldest and largest school; established 46 years. 
All expenses low—can earn large part. Catalog 
Se DODGE’S INSTITUTE, N St., Valparaiso, 
ndiana. 





Special Summer Sale of Ground Wire No. 4 
Triple Braid Rubber Covered 8c per ft. plus 
postage. $7.00 buys the 100 ft., wt. 17 Ibs. 100 ft. 
100 Amp. 600 Volt Lightning Switches, $4, We 
stock everything worth while in wireless. Have 
you written us lately? RADIO EQUIPMENT 
CO., 630 WASHINGTON S8T., BOSTON, 11. 
MASS.—LET US QUOTE YOU. 





Wireless “yy os especially for the amateur. 
Magnet wire, brass and zinc rod, inéuctance 
tubes. Standard wireless knob and lever 35c. 
Switch points and screws 25c dozen. One piece 
switch point with screw stud and nut 40c dozen, 
NOVOTOY RADIO SHOP, 20 West 6th St., 


Charlotte, N. C. 


“WHAT YOU WANT TO SAY AND HOW TO 
SAY IT.” By W. J. Hernan, in French, 
Spanish, Italian and German, 25c each; 
Russian (cloth bound), 60c. 

The best little books in the world for the 
traveler or student. They contain the phrases 
and sentences most used and give the phonetic 
spelling that enables you to get the correct pro- 
nunciation at the first try. Satisfaction or 
money refunded. WIRELESS PRESS, Inc., 326 
Broadway, New York City. 





FOR SALE.—The following slightly used 
equipment will be sacriticed. Make offer for the 
lot, or in part. DeForest Audion, No. RJ5/55: 
DeForest Audion Amplifier, Type EJL; Clapp- 
Eastham Tuning Set; Murdock Rotary Spark 
Gap, 1/10 H,. P.; Clapp-Eastham Key; Antennae 
Switch; Holtzer-Calbot Receivers, 1,500 ohms; 
4 Resistance Switches; 7 Murdock Condensers, 
No, 483; Cla Eastham Ammeter, 0-10 amps. 
Address Lee H. Harris, Amityville, L. 1. 





NEW BOOK 

Besides the books described on pages 33, 37, 
and 39, we offer the following: Ward's Pocket 
Dictionary of Technical Terms used in Wireless, 
price $1.00. Eigie’s Weather Book, $2.00, Edel- 
man’s Experimental Wireless Stations, $2.50. 
Principles of Radio Teleg: hy, by Jansky, $2.50. 
Radio Communication, by Mills, $2.50, Wireless 
Map of the World (Cloth), $1.00. Send all 
orders to Dept. C, WIRELESS PRESS, Inc., 826 
Broadway, New York. 
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Figure 2 shows the construction of 
the antenna and insulators. A _ har- 
ness hook or snap hook which will fit 
into the holes d in the tube b of figure 
1 is shown at a. Six of these hooks 
are required, two for the antenna and 
four for the guys. An insulator, b, 
is made preferably of XX_ black 
dilecto, 3/16 by 3%”, although hard 
rubber will do as the strain is not very 
great. Links, c, are made of No. 9 
iron wire bent into U-shapes with the 
curved part of sufficient diameter to 
work easily in the eye of the hook a, 
and with the ends flattened. Four of 
these links are needed. Clamp one 
end of an insulator between the ends 
of a link, with a hook in place, drill 
two holes and rivet together with 
iron, brass, or copper wire about 1/16 
to 4%” diameter as at d. Do likewise 
with one end of the other insulator. 
Rivet the other two links to the re- 
maining ends of the insulators. 

For the aerial wire secure 75’ of 
No. 18 lamp cord, although bare 
stranded wire of the same size will be 
considerably lighter. Loop the ends 
through the links on the insulators 
as at e, figure 2; twist them back on 
the main wire and solder, using a 
rosin and alcohol flux, as acid fluxes 
will soon eat through the strands and 
cause a break. Secure a 25’ piece of 
the same flexible wire, loop one end 
through one insulator link as at f, 
figure 2, twist back on the lead and 
also around the aerial wire and solder. 
Good soldering is essential as the 
energy handled is small’ and none 
must be lost in bad joints. Solder a 
spade terminal such as is used on 
automobile ignition cables to the free 
end of the lead for connection to the 
instruments. The aerial wire is now 
complete with its insulators, down- 
lead, and hooks for securing to the 
masts. 

The counterpoise is shown in figure 
4. It consists of 75’ of automobile 
ignition cable or some other flexible 
stranded cable with heavy rubber in- 
sulation. Solder a spade terminal to 
one end and double the other end 
back for about one foot and tape se- 
curely so as to insulate it. 

Figure 5 shows a guy rope. It is 
made of 30’ of 3/16” braided shade 
cord. One end is tied to a harness 
hook, a, the other is looped through 
a 3” tent slide, c, by means of which 
the guy may be made taut. If tent 
slides cannot be obtained, a piece of 
hard wood 3” long, 1%” by 1” in sec- 
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tion, and fitted with two 4%” holes 2” 
apart may be used, or an ordinary 
cord tightener as: used on a drop light 
will do very nicely. Four of these guy 
ropes are needed. 

Figure 6 shows the stakes to which 
the guy ropes are fastened. They 
should be of hard wood. The loop of 
the rope is hooked under the notch to 
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this antenna, although two or more 
can, of course, do it more quickly. 
First choose a suitable place, reel out 
the antenna so that the free end points 
away from the station with which 
communication is to be carried on, 
and find two points about ten to fif- 
teen feet from the ends of the an- 
tenna, and on lines which make ap- 
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stakes. Grasp the mast a little below 
the middle and raise it till it stands 
at an angle, leaning towards the an- 
tenna. Repeat this with the other 
mast. Then take up on-the guy ropes 
and adjust the position of the masts 
till they are vertical. 

Figure 7 shows diagrammatically 
the parts laid on the ground. Figure 
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Figure 3 





Views showing construction and method of erecting the portable antenna 


prevent its slipping off the end of the 
stake. 

Figure 3 shows the reel. One car- 
ries the antenna, another the counter- 
poise, a third carries one pair of guy 
ropes, and the fourth carries the other 
pair of guys. The reels are made of 
¥," hard wood as shown in the figure. 

One person can very easily erect 


proximately 120 degree angles with 
it and drive stakes leaning away from 
the antenna. Then lay three mast 
sections at each end of the antenna 
with their bases pointing away from 
it. Join them together, hook the an- 
tenna and two guys into the holes in 
the topmost sections and loop the 
other ends of the guys over the 


8 shows the masts leaning against the 
guy ropes. Figure 9 shows ‘the an- 
tenna erected. 

Set up the apparatus near the 
down-lead, reel out the counterpoise, 
laying it under the antenna. Loop the 
far end under the mast to keep :t 
stretched out and running parallel to 
the antenna. 


The Construction of a Portable Antenna 


ue camper of today takes the 
marks of civilization with him 
wherever he may go. He wants to 
keep in touch with the world no mat- 
ter how far from its centers of civili- 


zation he may roam, and he turns to — 


science for the gratification of this 
whim. 

Through the development of radio 
telegraphy and telephony during the 
war, the seemingly impossible has not 
only been accomplished, but has be- 
come routine in operation, making it 
entirely feasible for the camper to in- 
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clude in his list of necessities a well 
designed radio outfit. 






Figure 1—Exterior view of the carrying case 


A radio station, to be of any value 
on a camping trip must be light in 
weight, efficient in operation, and 
easily moved from place to place. All 
of these characteristics are largely de- 
pendent upon the antenna, which must 
be portable, if it is to meet the require- 
ments of the most exacting amateur. 
The antenna which will now be de- 
scribed is easily carried about, can be 
raised or reeled in without much diffi- 
culty, and incidentally may be so de- 
signed as to include the receiving set 
as well. 
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The Corwin 
Indicating Dial 

recognized by Radio Men as a pop- 
ular and needy addition to any set, 
has been further improved and now 
comes in two sizes, three inches 
and three and seven eighth inches 
in diameter. 

This larger dial (3 in.) fills the 
general demand for a dial to fit the 
standard one-quarter inch shaft; 
quality and workmanship better 
than ever. 


3 in. dial only, 75c. With knob $1.30 
3 in, dial only, $1,00. With knob 
$1.70. Sent postpaid anywhere. 


For sale at all Radisco 
Agencies 


Ten cents brings our latest catalog 
to you, describing the above dial 
and all standard radio apparatus. 


A. H. CORWIN & CO. 


4 West Park Street 
NEWARK, N. J. 


Dept. C3, 
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Supports are dispensed with, for at 
best they are cumbersome affairs on 
a canoe trip or when it becomes ne- 
cessary to pack everything on one’s 
back. 

The most desirable method of sus- 
pending a portable antenna, then, is 
from a natural support, such as the 
limb of a tree, the roof of a house, or, 
as will probably be the case, between 
two trees the right distance apart. 

The dimensions given, therefore, 
are suggestive only, as the require- 
ments of the individual will vary 
greatly. 

The carrying case should be built of 
4" oak or birch, as shown in figure 1. 
The cover should be hinged at the 





















































Figure 2—Interior diagram of carrying case 
owing drums 


back and two hooks and screw eyes 
are used to keep it securely closed 
when it is being carried about. The 
case, when completed, should be 
stained some dark color; fumed oak 
is perhaps the best in appearance and 
durability. 

A comfortable leather handle 
should be fastened securely to the 
cover. 

Several wooden drums 314” in 
diameter by 2” long and a number of 
flanges of ¥%” stock and of proper 
diameter should then be turned out 
on the lathe. The number will de- 
pend entirely upon the number of 
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wires to be used in the aerial and the 
diameter of the flanges. Litz wire is 
the most flexible and will reduce the 
size of the carrying case materially; 
the so-called “Belden” cable and lamp 
cord, although flexible, are much 
more bulky. When the wire to be 
used has been decided upon, 100 feer 
should be purchased and reeled up 
roughly on a spool having a diameter 
of about 314” and 2” in length. In 
this way an estimate of the size of the 
flanges required may be made. 

By actual experiment, two wires 
have been found to be as efficient as 
four for receiving, and the reader is 
advised not to carry more than this 
number for his antenna, each of which 
should be 100 feet in length. This 
length will give the antenna a funda- 
mental wave length suitable for 200 
to 800 meter work. 

In addition to these, a 60-foot length 
of wire is required as the lead-in. This 
length should prove ample for all 
practical requirements. 

If a two-wire aerial is decided upon, 
three drums will be required for the 
wire alone, together with the neces- 
sary flanges to keep each in its proper 
place. 

In addition to this a fourth drum, 
of the same size, is necessary upon 
which to wind the hoisting “rope” 
which, in order to persist in our pol- 
icy of flexibility, may consist of a 
heavy linen “fish” line such as is used 
for big game fish. A 100-yard length 
is necessary and it should be cut into 
two 150-foot lengths and reeled onto 
the drum at the same time. These 
lengths will allow a maximum height 
for the antenna of 75 feet, which is 
more than ample; the average being 
about 40 feet. 

After the flanges and drums have 
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We are prepared to accommodate you at 
once and qualify you in a short space of 
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excellent paying position. 


A limited number of scholarships are avail- 
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Write for Booklet B. 
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been turned out they should be care- 
fully drilled through their centers to 
fit a %4” brass pipe which is to be 
used as the arbor. The arbor should 
be sufficiently long to extend through 
the front and back of the carrying 
case and a sufficient number of threads 
should be turned on each end to en- 
able the drums to be tightened so as 
to prevent rotation by the use of large 
nuts and washers. A pipe cap should 
be screwed on the arbor at the rear 
and two brass elbows and short lengths 
of pipe may be screwed on at the front 
as shown to form a very rugged 
handle. Brass pipe flanges of suitable 
size may be used as the bearings and 
should be screwed securely to the out- 
side of the carrying case. 

Similar flanges may also be used as 
guides for the wire and ropes when 
reeling and unreeling, but they should 
be carefully smoothed up on the in- 
side with a round file and emery 
paper. They may then be screwed to 
the end of the case; the center of 
each being about opposite the center of 
its respective drum and on a level with 
the maximum height of the coils. 

Each end of each antenna wire 
should be provided with a “snap” 
hook which makes it an easy matter 
to fasten them to screw eyes in the 
spreaders. These hooks should be 
tied to the wire by use of the familiar 
bowline knot. Screw eyes should also 
be fastened to each drum on the.reel 
so that when being reeled up the wires 
may be merely inserted through the 

“portholes” from the outside and 
snapped onto the drums. 

The lead-in wire should have a tap 
securely spliced and soldered at about 
3 feet from the end, and securely sol- 


EXPERIMENTERS’ WORLD 


dered on each branch is a clamp like 
those used on transmitting helices. 
Each spreader, when extended, 
allows for a span of 3 feet between 
wires, and should be of sufficient 
diameter to withstand the strain. One 
inch square, straight grained material 
is suggested. Each half of each 
spreader is 1814” long, and the two 
halves should be hinged. When ex- 
tended, two pieces of strap iron may 
be bolted opposite the hinges to main- 


ve 











Figure 3—Antenna construction and rigging 


tain rigidity. In folding the spread- 
ers, however, it should only be neces- 
sary to remove one bolt. A screw 
eye should be fastened to each end 
of the spreaders, both front and back. 

With the addition of short lengths 
of line fastened at each end of the 
spreaders and two electrose ball in- 
sulators the antenna is now com- 
plete and ready for erection. 

This is easily accomplished. A de- 
sirable spot is chosen; preferably a 
place having but a few trees with 
branches well above the ground. 
Ropes and wires are then unreeled 
and unfastened. Each rope is fas- 








It’s Here! 





1920 YEAR BOOK 
WIRELESS 


The one book that appeals to every 
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experimenter in the Radio field. 
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Construction, Yet 
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This Stromberg-Carlson Radio 
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cient. All operating parts are 
housed in dust-proof, moisture- 
proof aluminum case. The dia- 
phragm is mounted metal-to-metal 
in a way that the variation in tem- 
peratures cannot disturb the air- 
gap adjustments. Non-conducting 
spool heads and slotted pole tips 
decrease the eddy current losses 
and make the set more efficient. 


Each set wound to a resistance 
of 2,000 ohms with pure copper 
wire, furnished complete with a 6- 
foot moisture-proof cord attached. 


All sets thoroughly tested in ac- 
tual service before shipment. For 
$12.00 we will ship sample set for 
trial in your own station. If not 
satisfied, return equipment and 
money will be refunded. 


Bulletin 1206 will give full particulars. 
Write today. 
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tened to an insulator which, when 
used as a weight, can be slung a con- 
siderable height. There is usually a 
good tree climber in the party, in 
which case the problem is much more 
easily solved. After the ropes have 
been thrown over their respective sup- 
ports the spreaders are fastened to the 
insulators ; the antenna wires bared at 
one end; the lead-in wires clamped 
on; the antenna wires snapped into 
the screw eyes on the spreaders and 
we hoist away. Reference to the 
drawings will undoubtedly make it all 
clear. 

A word on “grounds” may not be 
amiss, for portable aerials and port- 
able grounds usually go hand in hand, 
and the one is as essential as the 
other. 

Don’t drive a short iron pipe into 
the ground and expect results. You 
won't get them. 








If the experimenter is on a canoe 
trip, his one best bet for a ground 
will be in the water; a roll of chicken 


wire has been known to give excel-: 


lent results when placed under water. 
Two additional lengths of wire may 
also be laid upon the ground directly 
underneath the antenna wires, thus 
acting as a counterpoise, and will give 
good results. By the addition of two 
more drums to the reel, these wires 
may be carried without inconvenience, 


As shown in the drawing, the re- 
ceiving set may be _ conveniently 
mounted on bakelite or hard rubber 
and fastened to the inside of the 
cover of the carrying case. 


The ability to literally take your 
radio friends into the woods with 
you will more than repay you for time 
and labor expended in the construc- 
tion of this little outfit. 


Pek tabls Mast 


By C. R. Leutz 
(THIRD PRIZE, $3.00) 


‘THE following described portable 
mast was designed for Boy Scout 
use and was very successful in prac- 
tice, although it required four men 
to erect it. However, a mast fifty-five 
feet high could not be expected to be 
raised quickly without four men. 

It was decided that one large mast 
would be a better proposition than 
two small masts both from the point 
of bulk and from the standpoint of 
operation in service and the weight to 
erect. The type thought of was a built 
up hollow mast. A model mast was 
constructed and found very satis- 
factory and a large type was then 
planned in accordance with the model. 

The height decided upon was fifty- 
five feet. An umbrella antenna at 


this height was suitable for 200-meter 
transmission and reception and also 
suitable to string a large antenna to 
some high surrounding point for long 
distance long wave reception. Out of 
the fifty-five feet, this mast was di- 
vided into five sections, four ten-foot 
and one fifteen foot. 

In the selection of the wood a 
strong light wood is most desirable, 
say clear spruce, poplar, basswood or 
whitewood. Figure 1 shows the cross 
section of one mast section, the lower 
fifteen-foot piece. This is built up of 
six pieces of wood that have pre- 
viously been cut and planed in ac- 
cordance with a template laid out on 
paper. The most successful manner 
to build these strips would be on a 
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buss-planer if available, otherwise 
careful hand planing will have to be 
done. 

Four or five octagonal shaped 
pieces the size of the inside diameter 
of the mast are cut to allow the six 
pieces to be assembled without falling 
apart. Gluing is done immediately 
with the best grade of flake fish glue. 
This glue is bought in sheets and 
should be cracked up and boiled in 
water to a consistency where it drops 
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turned down 3/16” and 9” back and a 
piece of steel tube driven on and held 
with countersunk wood screws. At 
the other end, a larger piece of steel 
tube is slipped over the outside of the 
mast section and held there with wood 
screws. Nine inches protrude beyond 
the end of the section to receive the 
opposite end of the following section. 
Considerable trouble in making each 
section somewhat smaller than the 
next higher section will be exper- 
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slowly on the end of a stick after 
dipping. After setting twenty-four 
hours the portion shown in dotted 
lines should be turned off in a lathe 
or planed off by hand, to approximate 
acircle. The pole may then be var- 
nished or, first, preferably, covered 
with a layer of airplane linen and 
varnished at the same time. Valspar 
varnish will be found entirely satis- 
factory. 

Figure 2 shows the middle section 
(one of four) fully assembled. Notice 
that on one end, the wood has been 


“3 
. Slat head wood screw — Gering and dope 


Figure 2 


Construction and dimensions of the hollow wooden mast 
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, Lower swivel half 


ienced, but it is worth while if one 
has the time. 

Tube fittings are not made for the 
joint between the last ten-foot length 
and the first fifteen-foot section, as a 
swivel joint is placed there in accord- 
ance with the sketch, figure 3. This 
consists of two iron castings to fit over 
the end of the first fifteen-foot section 
and the joining ten-foot section. The 
purpose of this section is obvious 
when studying the sketches. 

Now, having the mast sections, tube 
fittings and swivel joint all complete, 














First you write a little letter, 
It's addressed to Doctor Ace. 
You will never find one better 
For he always sets the pace. 
He will give you all the data 
So you may get in the “race.” 
Then you'll get the signals too. 
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Mesco RadioBuzzer 
With Shunt Resistance — 
U.S. Navy and U.S. Army 
Standard. 





The Radio Officers of the NC planes, 
after testing all other buzzers, decided 
to use the “Mesco” on their radio equip- 
ment. The R-34 was equipped with 
two of them. 

Why? Because of its reliability and 
constancy in operation; greater output 
efficiency; ease of adjustment; unaf- 
fected by extreme variations in weather 
conditions; exposed wires eliminated. 

Sparking is almost entirely eliminated. 
so that the energy lost in light and 
heat in the operation of other buzzers 
is here conserved and radiated in the 
form of oscillating energy. 

buzzer maintains a constant 
note and is recommended as an exciter 
for checking wave-meters where pure 
note and ample energy are required. 
List No. 
55. Mesco Radic Buzzer....... $2.05 


Send for Our Manual N 12 
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You should have it even if only su- 
Perficially interested. Around about 
you every day you read of some mar- 
velous occurrence in which wireless 
Played a distinguished part. It may 
not be entirely clear to you. The Man- 
ual will explain it. To the student of 
Wireless Telegraphy, the Manual con- 
tains much that_is indispensable to a 

roper understanding of the art. The 

ual will contain about 200 pages, 
fully illustrated on high-grade paper 
stock with a two-color cover, and will 
be ready for mailing about y 1. 

We ask twenty-five cents ($0.25) for 
it—give you a coupon receipt which can 
be — on any order amounting to 
Five Dollars ($5.00) or more, 

Do not wait until some other time, 
but sit down now and send your name 
and address, and get one of the most 
complete, comprehensive and reliable 
wireless pamphlets published. 


Manhattan Electrical Supply Company, Ine. 


New York, 17 Park Place St. Louis, 1106 Pine St. 
Chicago, 114 Se. Wells St. San Francisco, 664 Mission St, 
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there remains the guy wires and other 
accessories to lay out. At the top of 
the mast, twenty feet down and just 
above the swivel, an iron band should 
be placed around the mast and fas- 
tened to prevent slipping. Holes 
should be provided to fasten guy 
wires, which are, of course, the an- 
tenna wires as well. The guy wire 
lengths can be calculated and cut ex- 
actly to the required size. They 
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section and this is used as a gin pole, 
The other sets of guys (two) are run 
out along the side of the pole to the 
stakes, their position being measured, 
The rope running to the pulley is then 
taken to another iron stake and the 
mast is ready for the first hoisting op- 
eration. 

One man holds the left side guys 
and one man holds the right side guys 
while two men pull on the pulley run- 








figure 7 


Method of erecting the antenna mast 


should not reach to the ground, as 
there is an insulator and piece of rope 
at the end of each guy, as shown in 
the sketch. Four iron stakes with 
loose rings should be made, three for 
guys and one for the erection op- 
eration. 

The four ten-foot sections are first 
placed in each other at the joints and 
laid out along a smooth stretch of 
land. The top and middle guy on one 
corner of the triangle is fastened at 
the temporary clips that hold the fif- 
teen-foot section at right angles to the 
four ten-foot sections. A pulley is 





fastened on the top of the fifteen-foot 











ning to the gin pole. The mast may 
buckle slightly but can be raised with- 
out difficulty. After the gin pole is 
pulled to within twenty degrees or so 
of the ground, the pole can be pushed 
to the ground. While one man is at 
one of the three sets of guys feeding 
out as required, a fourth man, oz two, 
if available, should lift the fifteen-foot 
section up from the ground to a verti- 
cal position.* There are three guys at 
the swivel joint, and once the mast 
is raised above the forty-five degree 
position considerable assistance can be 
given by pulling on the guys. 
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ANOTHER NEW BOOK 


Practical Amateur 


Wireless Stations 
An “Experience” Book 


Containing the best suggestions of thirty-three experimenters on 


Building, Installing and Operating 
Experimental Stations for Radio Communication 
(Compiled by J. Andrew White, Editor, THE WIRELESS AGE.) 


Paper. 136 pages. Profusely illustrated. 
Introductory Price 75c. TABLE OF CONTENTS 
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Prize Contest Announcement 


The subject for the new prize contest of our year-round series is; 


“CRYSTAL DETECTOR SETS FOR USE WITH 
INDOOR AND OUTDOOR ANTENNAE” 


Closing date, October 1, 1920. 


Contestants are requested to submit articles at the earliest practicable 
date. 


Prize Winning Articles Will Appear-in the December Issue. 


During the winter months thousands of new amateurs will be setting 
up small sets and listening-in while many who have been among us for 
years will once more bring their old reliable crystal detector into use. 
We should like to hear something new in crystal detector design and 
hook-up. Here is an opportunity for you to help out the newcomer as 
well as the oldtimer. 





PRIZE CONTEST CONDITIONS—Manuscripts on the su ajo announced above are judged 
by the Editors of THe Wiretess Acz from the viewpoint o “4 ingeniousness of the idea 
— its practicability and general utility, o , and clearness in the description. 

ability is not needed, but neatness in manuscript and drawing is taken Peet 
Finished drawings are not required, sketches will do. The contest is open to eyerzbod The 
date is given in the above announcement. THe Wrrecess Ace will award following 
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prizes: First Prize, $10.00; Second Prize, $5.00; Third Prize, $3.00, in addition to the eogulee 
space rates paid for technical articles. 


All manuscripts should be addressed to the Contest Editor of THe Wiretess Ace 
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The guys are all the right length, 
and fastened to the insulators. The 
slack taken up by the ropes running 
from the other side of the insulator to 
the iron stakes make the mast vertical. 
This may seem like a difficult proposi- 
tion, but if the mast is constructed 
properly, the total weight is only 
about forty pounds from the swivel 
joint up and can easily be lifted as 
described and in a surprisingly short 
time. 

During experiments, four men 
raised a mast of this type completely 
in twelve minutes, and started to re- 


PUTT 





ceive signals and then dismantled the 
mast and was under way in seven 
minutes. 

Three upper sections were strapped 
together for one man, and one ten- 
foot mast and the lower mast strapped 
together for the second man. The 
third man carried the iron stakes, 
pulleys and rope and storage battery 
and the last man carried the appara- 
tus. Surprising results were had 
when the mast was erected on top of 
high hills clear of. surrounding coun- 
tries. 
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Chicago Amateurs’ Annual Report 


HICAGO now has 262 amateur 

radio stations, according to the 
annual report made to Washington by 
Charles C. Kolster, United States 
radio inspector for the Chicago dis- 
trict, and for the first time in the his- 
tory of the local radio station the num- 
ber of commercial radio operators 
seeking jobs exceeds the vacancies. 

Until a month ago commercial op- 
erators were in demand, the vacancies 
outnumbering the applicants by: fif- 
teen. However, during the past 
month, twenty-eight applicants suc- 
cessfully passed the government ex- 
amination, a number of whom have 
since been placed in positions. 

Since October 1, 1919, when the 
government ban on amateur radio sta- 
tions effective during the war was 
raised, 872 stations have been opened 
in the Chicago district, which takes 
in Illinois and eleven neighboring 
states. 

While Chicago, St. Louis and Kan- 
sas City, all in this district, are well 
represented among the amateurs, the 
smaller cities and rural districts have 
their share of radio fans. Boys from 
all parts of the state and even from 
neighboring states come into Chicago 


to take the examination, not waiting 
for the time when examinations will 
be given near their homes. 

There is no enthusiast like the radio 
fan. Their cheapest equipment costs 
about $250, and in some cases their 
plants represent an investment of sev- 
eral thousand dollars. Right now there 
would be double the number of ama- 
teurs in the district if the apparatus 
were obtainable. Manufacturers re- 
port that they_are as far as eight 
months behind in filling orders. 

In order to pass the examination as 
amateurs, applicants must have a 
thorough knowledge of their equip- 
ment, know the regulations pertaining 
to national and international radio 
traffic, and be able to receive at least 
twenty words a minute in the code 
test. 

Out of 533 taking the examination 
as commercial operators, since Oct. 
1, 1919, only 228 were successful. The 
majority of the amateur stations can 
transmit messages only a few hundred. 
miles. However, several in the dis- 
trict are known to have sent messages 
as far as Washington and intercepted 
messages at greater distances. 


Honeycomb Inductance Coil Mounting 
By Clyde J. Fitch 


N a recent issue of THE WIRELESS 

Ace I described the construction 
and mounting of honeycomb induct- 
ance coils. Since then I contrived the 
mounting shown in the accompanying 
drawing, which is so simple and easy 
to construct, that it should be preferred 
by experimenters. I have used this 
mounting and it works satisfactorily. 

After the coil is wound and removed 
from the arbor, the holes for the brass 
machine screws are made by forcing 
round pointed wooden pegs, slightly 
larger than the machine screws, 
through the winding. The winding is 
then given a thick coat of orange shel- 


lac and baked till it is thoroughly dry. 
It will be thoroughly dry when all the 
odor has disappeared, The wooden 
pegs can now be removed and the ma- 
chine screws inserted, using a fiber 
washer on each side of the winding. 
The two ends of the winding are each 
connected to a machine screw. The 
coil can now be inserted in the clips as 
shown in the drawing, the head of the 
machine screws snapping into.the holes 
in the clips. This allows the coil to 
swing sideways, which will vary the 
coupling between two or more coils 
mounted side by side. 


The hard rubber. knob may or may 
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clearer than the other phones 
with which -the station was 
supplied.” 

(Name on Request) 


BRANDES 
Wireless Headset 





“Superior,” 2000 ohms, $7 


TRIAL 2 | BS, a frente Superior 
use it criti- 

OFFER eal fo for te = days. Then, 
does not come up to 

our claims or your expectations, re~ 
turn it qn yer, money will be cheer- 
fully refunded. Testit—compare with 
others — for ng ear clearness, 
distanee. Prove for reelf the fine 
ity, the “matched ton tone.” The two 
iaphragms, toned exactly alike, 
strengthen the signals and prevent 
blurrin Used by many U. S. Gov- 


qremneel apport ana ors abroad; 
by colle orat techies xchools: and 


professionals and amateurs every- 
where. 


Send 4c for Catalog ‘‘W."’ 
C. BRANDES, 32 Usiea Square, 
INC. Room 818 New Y ork 
WIRELESS "RECEI VER SPECIALISTS 











“JUPITER” 


7 strands No. 22 solid copper. 
radiator. Strong. Low resistance. Ship- 
ping wt. 16 lbs. per 1,000 ft. 


Lee A. Bates #2", 


STRANDED 


1%c. PER FT.- $12.00 PER M. 


8 Moen St. 


AERIAL WIRE 


The ideal 
Send postage. 


Worcester, Mass. 
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Two Step Amplifier 
The High Quality of 
General Radio Apparatus 


once more is reflected in our two 


step amplifier, Particular attention 
is called to the multiple switch, which 
is so arranged that by turning a sin- 
gle knob complete connections are 
made either to detector, one stage or 
two stages of amplification. All of 
the units are of our own manufac- 
ture and are assembled on the panel 
which may readily be removed from 
the cabinet. Special attention has 
been given to the wiring so that even 
with the great compactness of the 
set, the tendency to howl is reduced 
to a minimum. 


PRICE $50.00 


Bulletin 902 fully describes this instru- 
ment as well as One Step Amplifier and 
Detector Set. 

GENERAL RADIO CO., 
General Radio Buildi 














Cambridge 39 Massachusett, 
For over five years the ac- - 5 
cepted standard for crystal a 
detectors. Galena or Silicon, Cc 
individually tested and pack- 
ed in tin containers, post ' 


aid, 35c crystal. 
We are distributors for Murdock, DeForest, 
Signal, Amrad and all standard lines. 





8 MAN-STERN CO. 
bie J y eg Cleveland, O. 














New 1920 Red Head Phones 


We announce the new model of the 







Ce., Distributors for 
DeForest, Murdock, Signal, Bunnell 
and other famous lines. 

‘Lhe Newman-Stern Co. 
W.A. @ Cleveland, O. 
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not be used depending upon the fancy 
of the builder. It will help to over- 
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the regenerative circuit is used, which 
is not exactly a disadvantage, as tun- 


Phosphor bronze 
strip $* 030° 





Construction of the honeycomb inductance coil mounting 


come the capacity effect due to the 
nearness of the operator’s hand when 


ing is accomplished with the variable 
condensers alone. 


Queries Answered 


Answers will be given in this department to questions of subscribers, covering the full range 


of wireless subjects, but only those which relate to the technical 
of general interest to readers will be published here. 
i i the paper written on; where diagrams are necessary they 
must be on a separate sheet and drawn with India ink. 
i i To receive attention these rules must be rigidly observed. 


given in all letters and only one side of 


can be answer in the same issue. 


eee of the art and which are 
The subscriber’s name and address must be 


Not more than five questions of one reader 


Positively no Questions Answered by Mail. 


G. H. C., Wisconsin: 

The only improvement we can suggest is 
to get a vacuum tube and use standard dia- 
grams with regenerative connection. Your 
apparatus appears to be O. K. but it is not 


. sensitive enough to receive long distance 


stations, or weak signals which amounts to 
the same thing. 

x * te 
C. M. G., Missouri: 

1. In order to give you the exact size of 
the condenser for a one half kilowatt set it 
is necessary to know the frequency of the 
supply line, the secondary voltage of the 
transformer and the number of studs and 
speed of the rotary gap. 

vd A means: Are my signals strong? 
Your signals are strong. QRM means: 
Are you being interfered with? I am be- 
ing interfered with. 

3. If you have a license for the station 
and one for yourself your brother can 
transmit under your supervision. 

*x* * * 


C. K., Ohio: 

The size of the Audio-choke coil you 
speak of depends upon the impedance of the 
tube it is used with and too many factors 
must be known in order to properly design 
one. Would suggest that you use a second- 


ary unit from a one or two-inch spark coil 
with an iron core, made of a bundle of 
iron wires, in the center. Simply try vari- 
ous coils until loudest signals are heard. 


* * x 


W. T., Tennessee: 

1. The best answer we could give you 
would only be theoretical and until we find 
out what electricity is, it is almost useless 
to explain, in the true sense of the word, 
just how the current does flow from the 
plate to the filament. 

2. The multi-layer winding gives greater 
inductance in a smaller space and less ca- 
pacity for the same amount of wire than 
the single layer coil type. 

3. The connecting of rectifiers in series is 
something that would have to be tested. 
While the idea is not new we can not say 
at the present writing just what the action 
would be. Why not try it and if success- 
ful write an article regarding your results? 

4. Fahnestock Binding Posts may be or- 
dered from the Fahnestock Electric Com- 
pany, Meadow, N. Y. Hunterpoint 877. 

5. In regards to bare tinned copper wire, 
would suggest that you get in touch with 
wire manufacturers listed in the advertising 
section of the “Wireless Age.” 








A Combination that Can’t be Beaten 


For Results,—real long-distance signals on short wavelengths you can’t beat the 






Relay Receiver (Type CR-3) 
and 


and 2- Amplifier 
(Type R ) 

This is the Outfit which 
made a reputation for itself 
in the recent QSS tests. _ 

You can get into the Big 
Relay Game and become one 
_of the dependable long-dis- 
tance men with this Outht. 

Inspect this Outfit at your Dealer’s. If 
he doesn’t pet our line as yet, drop us a 
postal for catalogue, mentioning his name. 


A. H. GREBE & CO., Inc. 
78 Van Wyck Blvd., 
Richmond Hill, N. Y. 


















SEPTEMBER, 1920 


Operating Suggestions for 
the Radio Amateur 


By Leigh M. Townley 


[™ an amateur myself and this idea 

of eliminating jamming hits me 
just right. Previous to the war we 
had a system in our town which gave 
real operators a chance to work, new 
“birds” a chance to listen-in on the 
good stuff and lots of chance for them 
to CQ around and test. It is my be- 
lief that if this system were improved 
upon and enlarged to take in more 
than one town, it might be worked 
with success for the benefit of all ama- 
teurs and the improvement of work- 
ing conditions in the air. 

From 1915 to and through 1917 we 
had an epidemic of radio bugs. The 
big idea of everyone seemed to be that 
if your set was powerful enough to 
jam through the others you could 
work, otherwise you were out of luck. 
It was this condition of affairs that 
gave rise to our scheme. 


All the amateurs, or at least as many 
as could, got together to discuss this 
problem. We had no radio club and 
no one seemed to be anxious to start 
one because of the great range of ages, 
nationality, religion, station in the so- 
cial life of the town, yes and even 
the difference of sex of the amateurs. 
However after several meetings we 
devised this system. 


Because there were so many of us 
in such a small space, promiscuous 
“flat chewing” must be done away 
with. Testing was limited to the last 
ten minutes in each half hour and the 
station’s call must be signed. If im- 
portant work was being carried on, 
testing must be postponed till the next 
test period. Four fellows, owners of 
1 k.w. sets. were appointed to act in 
a sort of advisory capacity as control 
stations. They were numbered 1, 2, 
3, 4 and took their seniority in order 
of their number so that if more than 
one happened to be on at once, it would 
be understood who was on command 
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Precision of Design— 
Quality of Materials— 
Dependability of Construction— 


Are the Outstanding 
features of 


Motor Generator Sets 
for 


Wireless iPolegrenhy 
Wireless: ; aren 








These instruments are made for a wide variety 
of special purposes such as land stations, ships, aero- 
planes, dirigibles, portable hand operated stations, etc. 


225 PRE ree 


Crocker: WHEELER COMPANY 


AMPERE. New Jersey 
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84@ Boylston, St. 
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Bostor. — Mass. 


Learn Wireless under men who have spent YEARS in the SUCCESSFUL training of THOUSANDS of Wireless operators. Graduates 
world, When you realize that our Day or Evening School prepares you quickly and efficiently for positions paying 
month, food and quarters besides, does this not appeal to you? REMEMBER: We are the OLDEST, LARGEST and 

school of its kind in New England. Have always placed every graduate in a good position and kept them employed. Laet 
gave instruction to more students than all other schools in New England combined! If these facte mean anything to you 
. Start any Monday. Special Summer classes. Our prospectus for the asking. 
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TUBE CONTROL 
PANELS 


of unit size, 544" High 444" Wide 


Beauty and convenience have been 
incorporated in the design of these 
Panels to an unusual degree. The 
detector panel has a plug connection 
for the telephones which takes your 
regular ’phone tips. The amplifier 
panel has binding posts making it 
very easy to connect two of these 
together as a two-stage amplifier. 
Both instruments will give you the 
utmost value for your money, and 
the name Clapp-Eastham Co. en- 
graved on the bakelite panel car- 
ries with it almost 13 years’ develop- 
ment experience in the Radio Field. Catalogs mailed for 6c. stamps. 

Order one or both panels from your dealer today. 

161 MAIN STREET 


CLAPP-EASTHAM COMPANY - 
CAMBRIDGE, MASS. 





Tube Control Detector Panel Z. R. D. 
$12.00. One Stage Amplifier Panel 
Z. R. A. $ 
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The “BENWOOD” 
ROTARY QUENCHED SPARK GAP 


will increase your efficiency. Why not write us about them? Also 


about your other wireless needs. 


THE RADIO ELECTRIC COMPANY 
3807 Fifth Avenue, W. Pittsburgh, Pa. 








NEW SHORT WAVE COUPLER No. 747 


Comes up to the CHAMBERS’ usual High Standard. Especially adapted to long distance 
Amateur wotk. Tunes to 800 meters. Does away with the dead-end effect so common when 
large couplers are used for short wave reception. 
Mahogany finished woodwork. Brass metal parts. 
Has new slider feature. Secondary ‘has six taps. 
Wound with Red Enameled Wire, or, secondary 
with Green Silk if so ordered. Measurements 
over all, length 12 inches, width 4% inches, 
height 5 inches. 


PRICE - - $10.00 


F. B. CHAMBERS & CO., 
2046 ARCH STREET - - PHILA.. PA. 











The B & H Mounting for Radisco, 
DeForest and other coils 


The single support allows easy change of coils with 
ample length of rod to allow very loose coupling. 
The square rod prevents coils from Turning. Special 
Stands and Centers Made to Order. 


THB MOST EFFICIENT STAND ON THE MARKET 
Radisco DeForest Special 





Pat. Applied For 
No. 1R Complete with 6 Binding posts, flexible leads and 3 Coil centers. $6.00 $6.60 7.00 
No, 55, Cummieee with 8 Cofl centers, but without flexible leads or 
nding posts ...... eeeeoecs Oe creer sdederddccvccesccccesceccess 00 \e x 
No, 3R Extra Coll Centers, (give size) ........ccceseccceccsssesceesees “38 “% +} 
Parcel Post Charges on 2 Ibs. 
FINISHED IN WEATHERED OAK 


HIGH UENCY CABLE (LITZ) 10-38 20-38 16-2-38 

DSC, other size and covering to Order. Send stamp for further oR ny 

WIRELESS A. T. HOVEY SUPPLIES 
61 BELVIDERE STREET Dept. B BOSTON-17-MASS. 
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They had absolute ORT 
privileges over the stations in that vi- 
cinity and could pipe anyone down at 
will and could also give anyone “clear 


of the air. 


air” at will. Believe me, when one of 
these amateurs heard a ORT fired at 
him from one of those stations he 
never let a peep out again until told 
that he could by proper authority. 

In this manner, if anyone has busi- 
ness to clear he would call the control 
station on at the time and request clear 
air, The control station would clear 
the air by a CQ—ORT and then tell 
him to go ahead. If, in the estima- 
tion of the controlling four stations, 
one station was requesting clear air 
more than was his right he was told to 
lay off for a while. This eliminated 
useless calling because the controlling 
stations kept a log of all the stations on 
at the time and should anyone start 
calling a station which was not on, the 
control would tell him so and tell him 
to ORT ‘til that station reported on. 

We found this system worked O. Kk. 
chiefly, because, if there were any of- 
fenders they were immediately discov- 
ered and a mad gang of radio opera- 
tors is not pleasant to settle with. 
Then again it made the beginners come 
on when no business was being hand- 
led and no one cared if they CQ’d their 
set apart. This little idea seemed to 
improve the operating, because every- 
one wanted to handle real business, but 
no one wanted to ask for clear air and 
then fall all over themselves with the 
whole gang listening in. 

While this scheme worked beauti- 
fully in a small city and the surround- 
ing country it might not prove so suc- 
cessful on a large scale but it is my 
conviction that if all the radio clubs 
and associations of the country were to 
adopt this scheme, jamming and all its 
attendant evils would be materially re- 
duced. At any rate a beginning has to 
be made and practical experience with 
the scheme here outlined will no 
doubt establish its value. 


Book Reviews 


The Year Book of Wireless Telegraphy and 
Telephony, 1920.. Cloth binding, 1148 pages. [LI- 
lustrated. Wireless Press. Price, $3.75, postpaid. 

The eighth successive year of publication 
is marked by the issuance of the current 
edition of this standard reference work. 
The volume appears considerably enlarged 
in scope and with many novel features. 

The section devoted to the Record of 
Development chronicles the many epochal 
events in radio during 1919 and completes 
the record from the year 1827 to the begin- 
ning of the present year. The very com- 
prehensive section containing the National 
and International Wireless Laws and Reg- 
ulations stands unrivalled and unique in its 
compléte form, incorporating the full text 
of the International Radio-telegraphic Con- 
vention and the Safety of Life at Sea Con- 
vention, as well as the laws and regulations 
of all the countries of the world. In this 
section alone are 400 pages of information 
obtainable in no other single volume. Note- 
worthy among the additions to this section 
are small maps which show the position of 
the wireless stations in each country. 
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The Directory of the World’s Wireless 
Stations occupies 386 pages and lists land 
stations and ship stations, giving call let- 
ters, range, wave-lengths, nature and hours 
of service, owner and message tariffs. The 
key list to the call prefixes of all nations 
are also included, together with valuable 
data on meteorology. Time and weather 
signals are dealt with internationally, com- 
plete information on all countries and a full 
interpretation of the symbols being in- 
cluded. 

A new feature, and a specially valuable 
one, is a series of special articles reviewing 
the development of radio in the principal 
countries during the past year. Each re- 
sumé is written by am authority in the coun- 
tries represented, which include France, 
Germany, Great Britain, Holland, Italy, 
Japan, Norway and the United States. The 
thought of eminent scientists is also ex- 
pressed in general articles devoted to: The 
Progress of Wireless Telephony; Valve 
Amplifiers for Shipboard Use; Wireless 
Telephony and Its Application to Aircraft; 
Direction Finding; The Berne Bureau; and 
Radiotelephony and Aviation. 

A patent section records the issues of 
the past year and segregates those relating 
to vacuum tubes. The useful data section 
has been’ exhaustively ‘revised, giving 
tables and general information along with 
the terminology of radio and foreign equi- 
valents, 

Complete information about all the prin- 
cipal commercial radio companies is again 
included, along with biographical notes of 
the world’s leading authorities on wireless. 
The literature of the art is catalogued in 
another section, inclusive of books and 
periodicals and the most important arti- 
cles which appeared last year, according to 
the subject discussed. An amateur section 
and a code signal section concludes the 


volume. 
Obtainable este, the Book Department, The 
ireless Age. 


Radio Engnpsring Principles. By Henri Lauer 
and Harry Brown. Cloth binding, 295 pages. 
Iilustrated. McGraw-Hill. Price, $3.50 net. 


The purpose of this book is to record 
and explain the extensive developments in 
radio made during the war. It is devoted 
principally to study of the characteristics 
and use of the vacuum tube, but deals with 
the essentials of the older apparatus in 
which important principles are embodied. 
The use of mathematics is kept to the mini- 
mum and appears only when essential to 
clarify the theory. The volume, in fact, 
concerns itself only with instructing the 
reader in radio communication principles 
and the general means of utilizing these in 
practical work. 


Obtainable through the Book Department, The 
Wireless Age. 


Practical Amateur Wireless Stations. Com- 
piled by the Editor of The Wireless Age. Paper, 
136 pages. Illustrated. Wireless Press. Price 
/> cents net. 

This volume is announced as an experi- 
ence book, containing the best suggestions 
of thirty-three experimenters on building, 
installing and operating experimental sta- 
tions for radio communication. In a fore- 
word its purpose is explained as that of 
presenting in convenient form the experi- 
ence of practical workers in the art. The 
methods described as those which the au- 
thors have worked out and tried out them- 
selves, and the same is true whether the 
chapter deals with a single piece of ap- 
paratus or a complete station. The select- 
ed chapters made their first appearance in 
THE Wiretess Ace in the form of magazine 
articles, giving the volume the peculiar 
merit of standing as a record of results 
and final conclusions, presented without the 
restriction of viewpoint by prejudice or 
preference that obtains in the writings of 


a single author. 
Obtainable through the Book Department, The 
Wireless Age. 
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THE UNIVERSAL CONDENSER 


The only fool proof, complete assembled condenser in the world that will 
fit any cabinet and take the place of any and all the condensers that you may 
be using. It has a continuously variable capacity from .00025 MF to .001 MF. 

It will take the place of your 11l-plate variable, your 21-plate or your 43- 
plate variable. The studs are so mounted that they may be adjusted to suit 
any holes you may have drilled in your panel. Size 3”x3”xl". Weight 1 Ib. 

DESCRIPTION 


We use a bottom plate of heavy 
aluminum and a movable he te of phosphor 
bronze. The movable plate is raised and 
lowered with the center screw and once 
you have it adjusted to the capacity you 
need, a 180 degree scale will give you all 
the movement necessary for that capacity. 

The movable plate is securely soldered 
to a high frequency conductor that makes a 
positive contact and you are not bothered 
with any sliding contacts. 

The top is made of the best grade 
formica and the lugs are not connected with 
the condenser in any way to -cause any 
leaks. We use the highest grade India mica for the dielectric, and a short or 
other trouble is impossible. 

No more trouble with plates touching and leaks in this condenser. It works 
equally well in any position and permits panel mounting. The most sensitive 
adjustments may be made with it. It cannot get out of adjustment and dust or 
dirt will not hurt the capacity. 

Just the thing for wireless phone work and other experiments. A real 
vernier effect is easily obtained by putting two of them in series. If you want 
more capacity than .001MF put two or more of them in parallel. 

Its lowest capacity approaches the absolute zero and the highest the same as 
one of the standard 43 plate condensers such as you have been using. 

PRICE AND DELIVERY 

Complete condenser with knob, pointer, and screws for mounting, assembled 
complete for you, $2.50 and P. P. 

We do not give dial with this condenser as there are too many different 
tastes to suit, but sell the brass dials at 12 cents each. 

Sold by TRESCO Davenport, Iowa 


OR YOUR DEALER 
Agents, Dealers, Jobbers get our liberal proposition 
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DUO-LATERAL — COILS 
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THE DUO-LATERAL COIL now being offered for the first time is not 
to be confused with any other type of machine wound inductances which 
have been on the market for some time. 

The Duo-Lateral Coil, made in various sizes for 
general and specific application, has the follow- 
ing distinct advantages which make it superior 
to any other coil for amateur and commercial 
work alike. 


Lower natural period. 

Lower high frequency resistance. 
Very low distributed capacity. 
Lower direct current resistance. 
Higher self inductance. 
Mechanically stronger. 


Bulletin P1W, containing valuable engineering data, 
constants and prices of numerous sizes of Duo- 
Lateral Coils covering practically every wave- 
length used, is yours for the asking. MANU- 
FACTURERS, DEALERS, JOBBERS and DIS- 
TRIBUTORS—write for our proposition. 
SALES AGENTS for Electrical Products Mfg. 
Co., A. H. Grebe & Co., Dubilier Condenser Co., 
Richter & Byrne, Rawson Electrical Instrument Co., The Magnavox _Company 
and others. 


PACENT ELECTRIC COMPANY, Inc. 


Builders & Specialists of Radio, Electrical & Laboratory Equipment 
Deckman sét0 


150 Nassau Street New York City 
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That Radio Instrument R ADI 0 APP AR ATUS 
When you are looking for some distinct part of a radio station and you have been unable to | 
locate it elsewhere, come to us and you will find it here. Anything im radio that is a Distri ‘ ‘ ; 
unceudli, we have. istributors of reliable Radio 
rt ie ace, a me 
Here are some of the instruments kept in stock: field y 
Filament Ammeters for Radio Work, made by Roller Smith, 0-1, 0-2 Amperes. 
List Price $8. 20. Special $6.90. 
Loose Couplers $5.00, $10.00, $15.00, $19.00 White Metal Dials 3”, 50c. 
Tuning Coils, 4,000 Meters $4.75; 1,250 Me- Binding Posts, 9c. 10c. 12c. and 20¢. a & 
ters, $3.50 P Rh 1.75 * PITTSCO’ REMEMBER ° 
Murdock Variable Condensers, .001 Mfd aragon Rheostats, $1. j é Gs eae oo 
$4.75; .0005, $3.75. DeForest Rheostats, $1.00. The sign of [lamy : 
DeForest Variable Condensers always on Aji the Wireless Press Books Service. All immense stock 
Fixed Condensers, 002 Mfd. 70c.; .003, 90¢. Marcgal VT Bulbs. 97,00; Socket for Same ae O ‘e) gts og 
Lightning Switch, 600 V-100 amp.. $3.94. $1 os 
“aa Transformer (Murdock Type) —s VT Socket, $1.00; DeForest Type ery. 
Switch Points 3 ee fea Threaded Western Electric Phones $12.00 
Shank with Nut 3 hy .: » Merks Comuptote Brock of DeForest, Murdock and 
Switch Points, aye xs 7 6” wit achine rebe Manufacture a 
Screw, 20c. Per Doz. Loads of other Apparatus on Hand. ee | ane ports 
The above rhea not = ar + aga ae & cannot Acme 350 Watt unmounted. . ..13.00 
be appreciated unless you send for our catalog, wi wil sent to cme att mounted...... 22.00 
Acme 500 Watt unmounted....18.00 
all who wish it upon receipt of 10c. Acme 1000 Watt mounted an ms - 38.00 , 
cme 0 att unmounted... .28.00 
AMERICAN ELECTRO TECHNICAL APPLIANCE COMPANY ve ge gb. Sig ag tO, 
Dept. ulton Street, foot ew Yor rt 
P ty Continuous Wave Power 
Transformers . 
Acme 200 Watt mounted...... $20.00 
Acme 200 Watt unmounted..... 16.00 ] 
Acme 50 Watt mounted....... 15.00 
Acme 50 Watt unmounted..... 12.00 : 
F. D. Pitts Co., Boston, Mass. 
1920 DIARIES nen ptr 
eae a- r wamiounted spe tedes $4.50 i 
’ cme semi-mounted........ 00 - 
THE WIRELESS OPERATOR’S . THE WIRELESS AMATEUR’S . Acme A-3 mounted.............- ves 
DIARY & NOTE BOOK _—DIARY & NOTE BOOK F. D. Pitts Co. Boston, ass. . 
OU SIRIUS: 1-4 ane nsec sh ccs hes Biae MOUNT OENOE o5 ss coccdeneccecece $1.25 Dubilier Condensers. a 
BEST LEATHER CASE, WITH TWO POCKETS, CARD AND STAMP Re veer Ser- BAS Paty q 
DIVISIONS. These Diaries represent different Interests, and have been pre- D-101 500 007 14000 30:00 
pared, with different Sections to meet varying requirements. In addition to D-102 1000 .007 21.000 45.00 
Charles Letts & Co.’s Standard Diary, each Diary contains 32 pages of squared D-103 1000 8.007 =—.25.000 50,00 
% ° : 2 D-150 -0024 8.000 5.00 
paper for curves, &c. The Special Sections cover: } 
Suitable for C. W. and spark coil 
CONTENTS. CONTENTS. transmitters 
Call Letters of Chief High-Power Stations. Principal Wireless Stations on Ocean Routes. 
Gauges and Types of Wire used in Winding Table for Calculating Tolls on Messages. F. D. Pitts Co., Boston, Mass. 
Receiver Coils. Conversion Factors and Data. Some Typical Valve Circuits. Freak and 
Typical Valve Circuits. Amateur Station Long Distance Communications. Best Adjust- Quenched Gaps. 
oe Receiver Notes. Long Distance ments of Receiver for Various Wavelengths. Amrad Type G-I 1 K. w. . + $29.75 
ommunications, &c., &c. &c. &c., &c., &e. Amrad Type G-2 %K.W..... 18.85 
Amrad Type G-3 \ K. Ww Seow 13.50 
Th Wi el P I 326 BROADWAY, F. D. Pitts Co., Boston, Mass. a 
e Ireiess rress, inc. New York 
Telephones. 
Brown 4000 Ohm (Imported from ( 
England) Supersensitive .....$20.00 
Baldwin Type E, latest model. ..18.50 k 
Baldwin Type C Navy standard. .16.50 a 
Murdock 55’s 2000 Ohm complete 4.50 V 
Murdock 5§5’s 3000 Ohm complete 5.50 A 
ee F. D. Pitts Co,, Boston, Mass. a 
Honey-Comb Coils 
rea veer LITZENDRAHT WIRE. i ae 
Direct Carrat Met e they las 
Boom cag pene ©. 220¥, 110 or 220 volta, D. C., shunt wound, ag fiw Here 60 cycle, LL-75 330-1030 meters ..... $1.60 
G0-.,1780 R.P_M., Complete 1750 R. P.M. With base pulley and #00 R. }. M. 5 Seg nd LI.-100 450-1460 “  ..... 1.70 
starting box. tat ae. tee $2) 50 LL-150 660-2200 ee ek ee 2.00 
1/4 8.2... $28.50 4. West Macher 8 LL-200 980-2850 “fo Lt. 2:10 
ae $46.50 4 ecteme 1 ens $22.50 LL-250 1800-4000 “ ..... 2.30 
Cnarging Generators so th uP nas Es $28.50 /q Stes 28 LL-300 1550-4800 “  ..... 2.50 
Maitahle forall ihting. Matter TP - $66.50 4s 1 ep nn LL-400 2050-6200 “  °:..! 2:80 
Charging and Power $ titan - $46.50 LL-600 4000-12000 “ <..:: 3.00 
rer 2ur.- $86.50 / Vue. - $5850 1 1m LL-750 5000-15000 “ -.... 3.20 
8v. 10am. -- $19.50 1 ue. /2 Fat wapeen aries 954-50 LL-1000 6200-19000 “ °°... 3.50 
1Sv.10ume $26.50 38°. . $98.50 - + - $8250 1 ron LL-1250 7000-21000 “ =... 3.90 
bea gy ‘ 8 2ur.-- $124.50 ——. . $74.50 NOTE:—These are the genuine 
40v.6amp.-- $31.50 gap $116.50 2 Ei tiatete $1 96.50 DeForest litz coils. 
110v,2% ame. $31.50 1. a, Sup. -- $142-50 aur $144.50 
io, Samm. $52.50 EE $106.50 Sur . - $219.50 >see": $146 
ov, 12amp. -- $52.50 gunnsenenmes, MOE IS 6 AT bop mrt 188-50 Important! Every article listed 
110 v, 9% amp. $67.50 ‘sent to any part of the U. S. A. 
40 v, 25 amp. -- $67.50 postage prepaid. We want your 
Same 6.50 business! 
—s $11 Send 6 cents for new catalog 
40v.,50amp. $1 16.50 . 
~ F. D. PITTS CO., Inc. 
B10v, Stamp. 12 Park Square Dept.B. Boston, Mass. 
Sonics 9116.50 CHAS. H. JONNSTOM, Boxi'S , West End, Pittsburgh, Pos U.S.A. 
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NEW RADIO BOOKS 


Here are the newest books out on the sub- 
t that interests you most. 
hey will you knowledge of the sub- 
jects ty ht up to the minute, Every 
book by an expert. 


THE THERMIONIC VALVE AND FETS DE- 
VELOPMENTS IN RADIO TELE- 
GRAPHY AND a eg 
By J. A. Fleming, M.A., 
279 pages. 


144 diagrams and illustrations........ 


WIRELESS TELEGRAPH 
TELEPHONY 
First Principles, Present Practice 
and Testing. 
By H, M. Dowsett, 
$31 pages. 
305 diagrams and illustrations ........ $3. 


SELECTED STUDIES IN ELEMENTARY 
PHYSI 
A Hand Book for the wireless student 
and Amateur. 
By E, Blake, A.M.1.E.E,. 
176 pages. 
43 diagrams and illustrations .......... 
WIRELESS TRANSMISSION OF 
PHOTOGRAPHS 
By M. J. Martin 
—_ ised and Enlarged Edition. 
143 pa Price 
Fully filustrated hath nate Xa wo ee ee ai $2.00 
TELEPHONY WITHOUT Vee 























By Philip R. Coursey, D.Sc., LE.E. 
414 pages. Price 
250 diagrams and illustrations ........ $5.00 

RADIO eS ae 

an 
Endorsed by "Mater General Georse oO. —— 
ty pages. Price 

50 IeMeONINEG on <7 on sstediend cores $3.50 





THE OSCILLATION VALVE 
The a Witeiow. Pele of Its Application 
ag y. 
215 pages. By Bangay. 
110 diagrams and "uleeretioes Fee AF 


Send All Orders to 
WIRELESS PRESS, 326-328 Broadway, N. Y. 














RADIO MEN 


The 
Mutual Purchasers Association 
will save you money on all 


WIRELESS APPARATUS 
Write Dept. W.A. for details. 
Mutual Purchasers Association 


2-4 STONE STREET, NEW YORK 

















DOUBLE ANNOUNCEMENT 





Central Radio Company 


CENTRAL RADIO COMPANY is the larg- 
est and best radio supply house in the 
central states. A complete stock of all 
im & makes assures prompt shipments. 
Exclusive central states agent for HH, 
Grebe & ‘co. Send ten cents in stamps or 
the names and addresses of six live cen- 
tral states operators and we will mail you 
our catalogue and place your name on 
our mailing list. Visit our salesroom. 


Central Radio School 


CENTRAL RADIO SCHOOL is the best 
radio school in the central west. Modern, 
complete equipment. Special licensed 
radio station. Pow uit instructors 
trained to teach. w tuition rates and 
living expenses. 
and one me Our school only 
nine miles from Kansas City. Hnroll any 
time. New classes formed first Monday 
of each month. Catalogue free. 


CENTRAL RADIO BUILDING, INDEPENDENCE, MO. 






























CONQUEST fox, Essie Publication 
vention and Industry. You wi will like it. Send 30c 
for specimen copy. 

Wireless Press, Inc., 326 Broadway - New York 











STUDY WIRELESS 


in BOSTON 


THE CENTER 


OF EDUCATION 


Under former U. S. Radio Inspector for New England 


District. We teach both 


SPARK and ARC telegraphy 





and the WIRELESS TELEPHONE. 
Best equipped Radio School in New England. Positions 


secured for graduates. 


literature. 


Massachusetts radio men are in 
demand by all radio operating companies. 


Send for free 


Fall term begins September 13th 


BOYLSTON ST. seach 7168 





There has been a telegraph school at 
18 Boylston St. over 18 years. 


Massachusetts Radio and Telegraph School 


Arthur Batcheller 


G. R. 


R. F. Trop 
Entwistle 











from unsolicited Testi- 
Originals on file. 


Extracts 
monials: 





“The set seems very well adapted 
to Radio Telephone work, and has 
given satisfaction in all ways.” 


“Regarding my JONES Cabinet 
set, which I received about a month 
ago. It works fine. My set works as 
good as any set around Detroit.” 








“Permit us to express our deepest 
satisfaction in reference to your re- 
ceiving set recently purchased. From 
exacting tests, we find it meets all 
requirements. It certainly is an ideal 
set.” 


THE JONES VACUUM TUBE CABINET RECEIVING TRANSFORMER 
Employing the ARMSTRONG Regenerative Circuit 


MODEL “F” 











Model “D” ...... $ 60.00 
Model, “E” ...... 85.00 
Model “E-1” 95.00 
Model “F” ...... 150.00 





No dead wire in any cir- 
cuit. Minimum and maxi- 
mum wave length. Simplicity 
of tuning method. Damped 
and undamped waves. 

Licensed under Marconi 
Patent No. 763.772; also under 
Armstrong Regenerative 
Patent No. 1113.149, 




















Tube Circuit, 


that balance both circuits perfectly, practically eliminating loss of energy, and greatly increasing —_ strength and selectivity. ‘Unexceltea for 
Read the 


tions, instantly, from the smallest Amateur spar 
Wireless Telephone reception. 


k, to the Long undamped musical note of the High Power 
No complicated tuning arrangements, simply vary the coupling and hear them all come singing in. 


Our Receiving sets employ a highly perfected Loose Coupler method of wave reception, in conjunction with latest and most approved Vacuum 
all assembled within a metal frame that can be instantly removed from its cabinet. DE 


Fitted with modern “DEA 


ernment Stations. 


above testimonials: They tell you plainer than we can, what our sets are doing. Bulletins describing them upon request. 
THE JONES RADIO COMPANY, Laboratory, 384 Monroe Street, BROOKLYN, N. Y. 


ND” switches 
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Marconi on the Future of Wireless~- 


GUGLIELMO MARCONI, in a si article in the 
~ Nuvo Giornale of Florence on the predicted revo- 
lution in wireless communication, says : 
. “Eventually ’science will find a way of directing elec- 
trical energy without wires in an absolutely. straight 
line. , The result will be less expenditure of energy 
lor short distances and hence less expense for mes- 
s. Once directive control has been established we 
Shall undoubtedly be able by means of powerful ma- 
chines to girdle the whole world with waves of elec- 
tric energy without wires.” , 
Marconi describes a radio telegraphic receiver no 
bigger than a gramophone by means of which, with- 
Smal] . Jout any other communication with the atmosphere, he 
receives ail oy in his study every scrap of wireless 
news sent to the’European press. He says that very 
soon with an mstrument of this kind “bankers, poli- 
ticians and business men in general will be able from 
minute to minute to keep themselves in contact «vith 


Bigger Jobs 
Are Met To Come 


Gesagyss the World's Authority on Wireless. 


Many new names will be indelibly written on the Wireless Roll of Fame 
that are now entirely unknown. 


These will be the names of men who are preparing 
receiving: and simultaneous communication 


ing, news 
“with any number of receiving stations-' * 


-” “With that installment of radio telegraphic receniere $7, | When the problem of making wireless available for every-day communica- 
throughout the civilized globe’t/%very public school,fJm, | tion between individuals is solved the names on everybody’s lips will be 
} university and. library, the prevailing fanguid interest t 


of the publi¢ in international Seapeainay wil be tor those of men who are studying now, getting ready to do their share. 


opportu, mensely sti 4 ~~ ‘Will OUR b ? 
v5 Nconceivabie that “fe 4 ator atident schoo wir -*0 comp’, ie ’ vy name e one - 2 
Ja} tva.t0 ‘par mening «SPS dl Do you take Wireless Seriously 





“Very soli, too, that miserabl ticki hi 

. . ng on 
which all newspap. offices depend will yield place to (- 
this mighty invention, which is suitable for news send- 





‘ 
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ou need these They contain the facts that will help you go ahead fast. 
aboratory-tested Profit by the summed-up knowledge of the men who have made 
books wireless what it is today. Build on what you learn from them. 





THE WIRELESS EXPERIMENTERS’ MANUAL 
By Elmer E. Bucher 


The only book published that comprehensively 
covers me theory and design of amateur wireless 
transm 


VACUUM TUBES IN WIRELESS 
COMMUNICATION 
By Elmer E. Bucher 


An elementary textbook for students, oper- 
ators, experimenters and engineers. Navy wire- 
less men find this book especially helpful. 

Tells in understandable language the funda- 
mental operating principle of the vacuum tube. 

Shows over 100 different circuits for the prac- 


| vers. aro rng = 
transformers, high voltage condensers, spar 

WIRELESS gaps, aerials, masts, receiving sets for long and 
EXPERIMENTERS || short wave length reception. Construction and 
MANUAL operation of a 60-mile buzzer transmitter, re- 
generative receivers, cascade amplifiers, pre- 


ferred circuits for long and short wave receivers, 
quench-gap transmitters, methods of measuring 
the internal impedance and amplification of 
constant of vacuum tubes are explained. 
Direction finders, underground aerials and the 
use of Weagant’s static eliminator for amateurs 
are the subjects of special chapters. 
¢ most complete textbook on the subject 
yet published, Cloth bound. 351 pages. 
Fully illustrated. Price 


tee ee weeeesene e 


tical use of the Vacuum Tube as a Detector, 
Radio or Audio Frequency Amplifier, Regen- 
erative Receiver, Beat Receiver and Generator 
of Radio Frequency Currents. 

One hundred and thirty diagrams reveal, step 
by step, in simple and direct form, the uses of 
the vacuum tube. 

Cloth, Size 6x9 inches. 184 pages. 

Gries <1. cti 03 PTR. ee: $2.25 





PRACTICAL WIRELESS TELEGRAPHY 
By Elmer E. Bucher 


More than 65,000 copies of this book have been 
sold to date. It is used in practically every 
school, college, and library in this country. It is 
the recognized standard wireless text book. 

It is the first wireless text book to treat each 
topic separately and completely, furnishing a 
progressive study from first principles to expert 
practice, Starting with elementary data, it pro- 
gresses, chapter by chapter, over the entire field 
of wireless—fundamentals, construction and 
practical operation. 


RADIO INSTRUMENTS AND MEASUREMENTS 


Here is a book that should be in the hands of 
every wireless worker. 

Under the general heads that follow it treats 
simply and concisely of all phases of the sub- 
jects indicated. ndamentals of electromag- 
netism. Principles of alternating currents, 
Radio circuits, Damping, Wave meters, Con- 
densers, Coils, Current measurements. Instru- 
ments and methods of radio measurements. Re- 
sistance measurement, Sources of high frequency 
current, Calculation of capacity and inductance. 
Design of inductance coils, High frequency re- 


RADIO 


INSTRUMENTS 
AND 


MEASUREMENTS 








Size 6x9 inches, 352 es, 340 illustrations. sistance. Miscellaneous formulas and data. 
handsomely bound in 1 cloth, Cleth bound. 332 pages. Fully illus- $1 7 
trated. Price.............. etd dia Vin © 


| 
————— 








By Alfred N. Goldsmith, Ph. D. 


This complete text on radio telephony is intended for radio 
engineers, operators and experimenters, also radio electri- 
cians in the Navy, men in the Signal Corps and especially 
men in the Aviation Service who handle radio equipments. 
Students and others who desire to be clearly informed con- 
cerning this newest and most interesting branch of electric 
communication need this book. 

It is written in clear style, and presupposes very little 
knowledge of radio. 

Size 6x9 inches. 256 pages, 226 illustrations, $2.50 
Full cloth, stamped in gold. Price................ 


HOW TO PASS U. 8. GOVERNMENT WIRELESS LICENSE 
By Elmer E. Bucher Vacuum Tubes ___|_“ Bucher | $2.25 
New Edition mec sigge and Extended. 142 Questions Radio Telephony Goldsmith _| $2.50 


swers. ; (Radi trument M -| 
An ideal roree es book when used with PRACTICAL Bagg oe ee | $1.75 


RELYOMIENIS Practical Wireless Telegraphy | Bucher _| $2.25 

ge of Electrical Symbols—Definitions of Elec- How to Pass U. 8. Govt. Wireless| 
tri Terms—Part I. Transmitting en ee IL. ‘ License Examinations __ Bucher _ 5 
Part Til, Storage and *The Wireless Age (one year) (With Book Order) $1.50 
*The Wireless Age (two years) |With Book Order; $3.00 
* The Wireléss Age (one year) | Without Books | $2.00 


QUALIFICATION COUPON—Mail Today 


Wireless Press, Inc., 
826-28 Broadway, New York. 


Enclosed please for which send me the 
books checked below. 








Title 2 te Author | Price 
~__|Wireless Experimenters’ Manual] Bucher | $2.25 












































P. S.—lInclude a Subscription to THE WIRELESS AGE in Your Order. 
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JOHN FIRTH &@ COMPANY, Inc. 


S POUNCE W OS TRE E'T NEW YO RK 








SOLE DISTRIBUTORS OF THE BALDWIN MICA DIAPHRAGM 
TELEPHONES, BALANCED ARMATURE TYPE. THE MOST SEN- 
SITIVE TELEPHONE ON THE MARKET, STANDARDIZED BY 
THE NAVIES OF THE WORLD. SCIENTIFIC INVESTIGATORS 
PRONOUNCE THE BALDWIN “TYPE E” THE.ONLY PHONE SUIT- 
ABLE FOR USE WITH THE MARCONI VACUUM TUBE. 


Type C—Navy Standard Type E—Newest Type 
Type F—Smaller Type 


Write for Catalogue 
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MANUFACTURERS OF U. S. NAVY STANDARD LEYDEN JARS, 
SILVER AND COPPER DEPOSIT, KOLSTER PORTABLE DECRE- 
METERS, WAVE METERS, AND ALL HIGH CLASS MEASURING 
INSTRUMENTS. 
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Federal Radio Accessories and Parts 


Are Distinguished for Their 
Reliability, Quality and Efficiency 
WRITE FOR BULLETIN 101 AND 102 


federal Type A, "° 226 Transformec 
VIClass I V7Class 2 
Detector 








1 2 


No. 226-W Type A ity, No. 52-W 2200 Ohms 
. e 




















AUDIO FREQUENCY a 
Transformer _— LIBERTY HEAD SET 
$7.10 each CIRCUIT WITH TWO STAGE AMPLIFIER $12.50 per set 
One 226-W Transformer with one Marconi V. T. gives an energy amplification of 400 times. 
; (Audibility amplification of 20 times.) 
Two 226-W Transformers with two Marconi V. T.’s give an energy amplification of 160,000 times. 
(Audibility amplification of 400 times.) 


Federal Telegraph and Telephone Co. 


Buffalo, New York 
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“Exide’”” Batteries 


Their Dependability For Wireless Service Is Traditional 


Ever since an “Exide” Battery, made possible the memorable message 
flashed by Jack Binns in 1909 from the sinking steamer “Republic,” these 
batteries have held a high place in wireless service. 

For into the construction of “Exide” Batteries is built that sturdiness, 
ruggedness and excess strength that can only be imparted by an organiza- 
tion that, for 32 years, has been building storage batteries for every purpose. 


THE ELECTRIC STORAGE BATTERY CO. 


Oldest and largest manufacturers in the world of storage batteries for every purpose 
1888 PHILADELPHIA, PA. 1920 


Branches in 17 cities a 
Special Canadian Representatives—Chas. E. Goad Engineering Co., Limited, Toronto and Montreal 














Bunnell Instruments Always Satisty 


Our J ove Detectors Simplest and Best 
Beware of Infringing Imitations 
Sample mailed for $2.00 Tested and Guaranteed Galena 25 cents 
Our Keys, Spark Gaps, Condensers, Transformers, etc., are high grade but inexpensive 


Distributors of Standard Electric Novel B “Cyclone” Audion 
Batteries. PB ny Rp Fy By ®, Wireless Apparatus. 





Ghegan Patent Send stamp for our No. 42-W Catalog. 


J, H. BUNNELL & CO. ee Park Place, New York City, N. -. 











WE TAKE PLEASURE 


in announcing the opening of a branch store of the 
ATLANTIC RADIO CO. at 15 TEMPLE STREET, 
PORTLAND, MAINE, facilitating quick deliveries 
to Northern New England amateurs. 


THIS MONTH 


We call your attention to the two new vacuum tube 
units illustrated. Both instruments are designed to 
incorporate standard vacuum tubes. Engraved Bakelite 


1-singe Amp Panel, Oak Base. 


Read this letter:— Rochester, N. Y., June 80, 1920. 


ATLANTIC RADIO CO. 

Gentlemen:—I wish to thank you for the very prompt service which 
you gave me on my last order and for your ability to deliver at once, just 
what was wanted. Such service as I received is so unusual that I cannot 
refrain from thanking you. The goods you sent were all perfect and the. 
best of the kind I have yet seen. 

Very truly yours, 
(Name on request). 


“Bulletin 14”—108 pages—over 100 illustrations—sent upon receipt of ten cents. 
A Rebate Certificate good for 10 cents on first dollar order is inclosed. 


ATLANTIC RADIO CO. 


MAIN OFFICE: INCORPORATED PORTLAND BRANCH: 
88 BROAD STREET 15 TEMPLE STREET 
BOSTON, MASS. PORTLAND, ME. 
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BAKELITE - DILECTO 


Manufacturers! 


Wireless apparatus for commercial, experimental and amateur use 
has recently moved a considerable number of notches ahead. 


Yesterday’s Construction Don’t Go Today 


Handsome appearance must be combined with efficient working. 
The true enthusiast looks for both in the apparatus he buys 
nowadays. 


This is particularly true of the insulation used. And the engineers 
and amateurs of widest experience have learned that when genuine 


is used, SATISFACTION is SURE. 


Combine the popularity of this wonderful insulation with the best 
work you can do. Tell your customers that you use the genuine 
BAKELITE-DILECTO—and watch your sales grow. 


BAKELITE-DILECTO WILL CUT YOUR MANUFACTURI NG COSTS— 


because it comes in sheets, rods and tubes. This means the mini- 
mum of fitting work. It is waterproof, permanent and strong. 


We also manufacture Vulcanized Fibre and Conite for special insu- 
lating purposes. 


Write us about your requirements. Our engineers will gladly show you how our products 
will solve your insulating problems. 


f : 
a 


NEWARK, DELAWARE 


233 Broadway, New York City. 332 S. Michigan Ave., Chicago, III. 
525 Market St., San Francisco, Cal. 411 S. Main St., Los Angeles, Cal 
Cor. King and Yonge Sts., Toronto, Ontario, Canada. 301 Fifth Ave., Pittsburgh, Pa 
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PEDIGREES 


Have you ever traced your pedigree? 


If you have, you probably discovered that you are the lineal descendant of some great 
family or individual whose achievements have stood out in history. 


How you swelled with pride when you traced the red blood in your veins, the blood 
of these wonderfully aristocratic men and women. 


Just as you take pride in your pedigree, we take pride in ours, going back to the very 
beginning of the business world, we find that our pedigree runs to the most royal of 
all royalty 


—— | 
rhe rIUUSE \ rE 

From the very start we have devoted our time to “‘Service’’ we have breathed it, lived it, talked 

it and as we grow our ideal grows with us— we uphold our pedigree, our one doctrine to all 

who will let us. 

Not only have we traced our pedigree, but the pedigree of our apparatus. 

Pedigreed apparatus is the best you can buy, no better can be had, old established, tried and true, 

instruments of quality, that will give you service at all times. 

Why not come to us for the next instrument you need and we will show you--just what we 

mean by pedigree. 

We list one of the most complete stocks of Radio apparatus; which includes every manufacturer 

of responsibility. 


Our special department of small parts, just installed, is unique in the fact that we cater to acces- 
sories in radio, every necessary part including Contact points, switch points, knobs, switches, bushings, 
etc.; you should not fail to see our special display of these parts, in the first showcase on the right 
as you enter our showrooms. 


You can secure a more comprehensive idea of our service, individual and mail order, by paying 
us a visit or sending twenty-five cents for catalog, the cost of which will be deducted from the 


first order of five dollars. 


If you are looking for something in electrical apparatus, we have it, including a most complete line 
of heating appliances. 


FROM NOTHING TO SOMETHING 
? 


YOU WILL DO IT 
YOU WILL DO IT 


YOU WILL DO IT 
YOU WILI. DO IT 


Watch Next Month’s Issue 














Our word of honor to you is our guarantee. Let us prove it. 


CONTINENTAL RADIO AND ELECTRIC CORP. 


J. DI BLASI, Secretary J. STANLEY, Treasurer 
DEPT. E-5 6 WARREN STREET, NEW YORK 





























